105843785EQ 
SEQUENCE LISTING 



<110> 


Sanofi Pasteur 


<J.ZV> 


mou i m€u ksa ana uses mereoi 


<±3U> 




<J/tU> 


XU/ Don , 3/ O 


<141> 


2006-06-22 


<150> 


PCT/US04/42980 


<151> 


2004-12-23 


<150> 


60/532,205 


<151> 


2003-12-23 


<160> 


22 


<170> 


Patentln version 3.3 


<210> 


1 


<211> 


16 


<212> 


PRT 


<213> 


Homo sap.iens 


<400> 


1 



Ser Arg Arg His His Cys Arg Ser Lys Ala Lys Arg Ser Arg His His 
1 5 10 15 

<210> 2 

<211> 8210 

<212> ONA 

<213> Artificial Sequence 
<220> 

<223> sense strand of ALVAC donor plasmid shown in Fig. 1 

<400> 2 



gccctttcgt 


ctcgcgcgtt 


tcggtgatga 


cggtgaaaac 


ctctgacaca 


tgcagctccc 


60 


ggagacggtc 


acagcttgtc 


tgtaagcgga 


tgccgggagc 


agacaagccc 


gtcagggcgc 


120 


gtcagcgggt 


gttggcgggt 


gtcggggctg 


gcttaactat 


gcggcatcag 


agcagattgt 


180 


actgagagtg 


caccatatgc 


ggtgtgaaat 


accgcacaga 


tgcgtaagga 


gaaaataccg 


240 


catcaggcgc 


cattcgccat 


tcaggctgcg 


caactgttgg 


gaagggcgat 


cggtgcgggc 


300 


ctcttcgcta 


ttacgccagc 


tggcgaaagg 


gggatgtgct 


gcaaggcgat 


taagttgggt 


360 


aacgccaggg 


ttttcccagt 


cacgacgttg 


taaaacgacg 


gccagtgcca 


agcttggctg 


420 


caggtattct 


aaactaggaa 


tagatgaaat 


tatgtgcaaa 


ggagatacct 


ttagatatgg 


480 


atctgattta 


tttggttttt 


cataatcata 


atctaacaac 


attttcacta 


tactatacct 


540 


tcttgcacaa 


gtcgccatta 


gtagtataga 


cttatacttt 


gtaaccatag 


tatactttag 


600 


cgcgtcatct 


tcttcatcta 


aaacagattt 


acaacaataa 


tcatcgtcgt 


catcttcatc 


660 
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10584378SEQ 



ttcattaaag 


ttttcatatt 


caataacttt 


cttttctaaa 


acatcatctg 


aatcaataaa 


720 


catagaacgg 


tatagagcgt 


taatctccat 


tgtaaaatat 


actaacgcgt 


tgctcatgat 


780 


gtactttttt 


tcattattta 


gaaattatgc 


attttagatc 


tttataagcg 


gccgtgatta 


840 


actagtcata 


aaaacccggg 


atcgattcta 


gactcgagat 


aaaaactata 


tcagagcaac 


900 


cccaaccagc 


actccaatca 


tgatgccgac 


agtggcccca 


gctgagagac 


caggagaagt 


960 


tccagatgca 


gagactgtga 


tgctcttgac 


tatggaatta 


ttgcggccag 


tagccaagtt 


1020 


agagacaaaa 


caggcatagg 


tcccgttatt 


atttggcgtg 


attttggcga 


taaagagaac 


1080 


ttgtgtgtgt 


tgctgcggta 


tcccattgat 


acgccaagaa 


tactgcgggg 


atgggttaga 


1140 


ggccgagtgg 


caggagaggt 


tgaggtccgc 


tcccgaaagg 


taagacgagt 


ctggggggga 


1200 


aatgatgggg 


gtgtccggcc 


catagaggac 


atccagggtg 


actgggtcac 


tgcggtttgc 


1260 


actcactgag 


ttctggattc 


cacatacata 


ggctcttgcg 


tcatttcttg 


tgacattgaa 


1320 


tagagtgagg 


gtcctgttgc 


cattggacag 


ctgcagcctg 


ggactgactg 


ggaggctctg 


1380 


accatttacc 


caccacaggt 


aggttgtgtt 


ctgagcctca 


ggttcacagg 


tgaaggccac 


1440 


agcatccttg 


tcctccacgg 


gtttggagtt 


gttgctggag 


atggagggct 


tgggcagctc 


1500 


cgcggaaaca 


gttattgttt 


taactgtagt 


cctgctgtga 


ccactggctg 


agttattggc 


1560 


ctggcaagta 


tagagtccgc 


tgttcttctc 


agttatgttg 


cttataaata 


actcttgagt 


1620 


atgctgctga 


atgtttccat 


caatcagcca 


ggagtactgt 


gcaggggggt 


tggatgctgc 


1680 


atggcaagaa 


aggctcaagt 


tcacgccggg 


acggtagtag 


gtgtatgatg 


gagatatagt 


1740 


tgggtcgtct 


gggccataca 


aaacattaag 


gataacaggg 


tcggagtgat 


caacggataa 


1800 


ttcattctga 


atgccacact 


cataaggtcc 


tacatcattg 


cgagtaacgg 


acaggagtgt 


1860 


caatgtgcgg 


ttatcattag 


acaactgcaa 


gcgtgggcta 


accggcaaac 


tttggttatt 


1920 


gacccaccat 


aaataagtgg 


tattttgaat 


ctctggctca 


caagttaatg 


caactgcgtc 


1980 


ctcatcctca 


actgggttag 


aattgttact 


agttatgaat 


ggttttggtg 


gctcatacac 


2040 


ggtaatcgtc 


gtcacggttg 


tgcggttgag 


tccggtgtcg 


ctattgtgag 


cttggcacgt 


2100 


gtaggatcca 


ctattgttca 


cggtaatatt 


gggaatgaac 


agttcctggg 


tggactgttg 


2160 


gaaagtgcca 


ttgacaaacc 


agctgtattg 


ggcgggagga 


ttgctagcgg 


catgacagct 


2220 


cagattcaga 


ttttcccctg 


atctatagct 


tgtgtttaga 


gggctgattg 


taggagcatc 


2280 


gggtccgtaa 


agcacgttga 


gaatcactga 


atcagacctc 


ctggcgctga 


ctggattttg 


2340 


ggtttcgcat 


ttgtagcttg 


ctgtgtcgtt 


cctggtcacg 


ttaaacaggg 


tcagagttct 


2400 


atttccgttg 


ctgagttgga 


gtctagggga 


cacaggcagg 


gactggttgt 


tcacccacca 


2460 


gagatatgtt 


gcgtcttgag 


tttcgggctc 


gcatgtaaaa 


gcgacggcat 


ctttgtcttc 


2520 


gacaggctta 


ctattattgg 


agctaataga 


aggcttaggg 
Page 


agttccgggt 


atacccggaa 


2580 



105843785EQ 



cxggxxag ll 




LLdLddy d LL 


f n n r* t" t" 1" a T n 


ar nt n't annn 
ciuy uy uciy yy 


Ly Ldy dd luv 


?fi40 


^9^9 XCaXXX 


tgy a Lyd Ly L 


t" y "t" n n a *t* #~ a f\ 

lx Lyyd LXdy 


/-a /inn atnra 

xay yyd wy va 


l uyyy y Laid 


L Ld LL- LL. LL.y 


?7nn 


accactgtat 


gcgggcccxg 


gggxagcxxg 


xxgagxxccx 


ax xdcaxa tc 


xxaxadxxxg 


i / DU 


acgg xxgcca 


CCCattt XX L 


Xaxxxxxyxa 


cxayxxy Lay 


i. \- d d d d <X y ci w 


gcxggggcag 


tutU 


attgtggaca 


agxagaagca 


CCXCCXXCCC 


cxcxgcgaca 


xxgaoxggxg 


xggaxxcaax 




agtgagcttg 


gcagtggtgg 


gcgggxxcca 


/i33nnttana 

gaaggxxaga 


agxgaggxxg 


trtanrannart 

xgagxaggag 




cctcxgccag 


gggaxgcacc 


axcxgxgggg 


aggggccyag 


rtnanar^rra 

yy dydv_ tLLd 


LLdLLLdLdL 


jUULI 


tccaaaaaaa 


aaaaaxaaaa 


tttraatftt 

XXXCaaXXXX 


xgxcgaxcxg 


xdy xxcgaxg 


gaxxxxxxxg 




ggx tctt tax 


xcxaxacxxa 


aaaagxgaaa 


aXaddXdCdd 


ayy xx xx xga 


yyyxxgLyxx 




aaattgaaag 


cgagaaataa 


xcaxaaaxxa 


xxxcaxxaxc 


gcgaxaxxxg 


ttaantttnt 
XXddyXXXgX 


3X0U 


axcgxaaxgg 


aggagccgca 


gxcagaxccx 


agcgxcgagc 


rrrrtr t*nan 

xxxx lx uy dy 


trannaaara 
LLdyy dddL>d 




xxxxcagacc 


xaxggaaacx 


aCXXCCXgaa 


a a r*a a rnt"f r 
aauaaLy u L^. 


uy llullluu 


t\C C C\X C C C 71 A 

y Li_y w^ccaa 




gcaaxggaxg 


axxxgaxgcx 


gxcccxggdc 


y aXaXXyaax 


dd iyy u itaL 


lyaayaV-vLa 


JJUU 


ggtccagatg 


aagctcccag 


aaxgccagag 


gcxgcxcccc 


ccgxggcxxx 


"t*/*i^"a/~#~an/*"a 
XyXaXXdgXd 




gcxccxacac 


4* f< <M f* f» f» f» y^ f^- 

cggcggcccc 


xgcaccagcc 


xxx xxx iyyv~ 


r f r frt" /" a r~ 
LLL Ly Lv.d LL 


L LL Ly ILLL L 


0*tOL» 


xcccagaaaa 


ccxaccaggg 


cagcxacggx 


xxcxgxxxgg 


yLLLLL Ly Ld 


l ll LyyydLd 


^^4n 


gccaagtctg 


xgacxtgcac 


gxacxccccx 


gCCC ICaaCa 


agaxy x xxxg 


cxaaxxggcx 


30UU 


aagacctgcc 


ctgtgcagct 


gtgggtxgax 


iCCaCaCCCC 


xgcccgyxdC 


cxgxgxxxgx 


3DDL» 


gccatggcca 


tctacaagca 


gxcacagcac 


axgaxggagg 


xxgxgaggxg 


xtgxxxxxdx 




catgagcgct 


gctcagatag 


cgatggtctg 


gccccxxxxc 


ageaxexxax 


ccgagxggaa 


3/ OU 


ggaaatttgc 


gtgtggagta 


xxxggaxgac 


agaaacacxx 


xxcgaxaxag 


xgxggxggxg 


3o*fU 


ccctatgagc 


cgccxgaggx 


xggcxcxgac 


xgxaxxaxxa 


, t~^*/~a*"+'a/"aa 
XXXdXXdXdd 


r*+'ai**a't"<Tf"n't" 
X LdXa Ly Ly L 




aacagtxcct 


gcatgggcgg 


cargaaccgg 


aggcccaxxx 


1*^ar#*at/*at 

xcaccaLXax 


cacacxygaa 


3i7DU 


gactccagtg 


gtaatctact 


gggacggaac 


age LLtgagg 


xgcgxg ll rg 


xgee xgxec l 




gggagagacc 


ggcgcacaga 


ggaagagaat 


ctccgcaaga 


aaggggagee 


xcaccacgag 




ctgcccccag 


ggagcactaa 


gcgagcactg 


cccaacaaca 


ccagctcctc 


tccccagcca 


4140 


aagaagaaac 


cactggatgg 


agaatatttc 


acccttcaga 


tccgtgggcg 


tgagegctte 


4200 


gagatgttcc 


gagagctgaa 


tgaggccttg 


gaactcaagg 


atgcccaggc 


tgggaaggag 


4260 


ccagggggga 


gcagggctca 


ctccagccac 


ctgaagtcca 


aaaagggtca 


gtctacctcc 


4320 


cgccataaaa 


aactcatgtt 


caagacagaa 


gggectgact 


cagactgaac 


gcgtttttta 


4380 


tcccgggctc 


gagggtaccg 


gatccttttt 


atagctaatt 
Page 


agtcaegtae 
3 


ctttgagagt 


4440 



10584378SEQ 



accacttcag 


ctacctcttt 


tgtgtctcag 


agtaactttc 


tttaatcaat 


tccaaaacag 


1 4500 


tatatgattt 


tccatttctt 


tcaaagatgt 


agtttacatc 


tgctcctttg 


ttgaaaagta 


4560 


gcctgagcac 


ttcttttcta 


ccatgaatta 


cagctggcaa 


gatcaatttt 


tcccagttct 


4620 


ggacatttta 


ttttttttaa 


gtagtgtgct 


acatatttca 


atatttccag 


attgtacagc 


4680 


gatcattaaa 


ggagtacgtc 


ccatgttatc 


cagcaagtca 


gtatcagcac 


ctttgttcaa 


4740 


tagaagttta 


accattgtta 


aatttttatt 


tgatacggct 


atatgtagag 


gagttaaccg 


4800 


atccgtgttt 


gaaatatcta 


catccgccga 


atgagccaat 


agaagtttaa 


ccaaattaac 


4860 


tttgttaagg 


taagctgcca 


aacacaaagg 


agtaaagcct 


ccgctgtaaa 


gaacattgtt 


4920 


tacatagtta 


ttcttcaaca 


gatctttcac 


tattttgtag 


tcgtctctca 


acaccgcatc 


4980 


atgcagacaa 


gaagttgtgc 


attcagtaac 


tacaggttta 


gctccatacc 


tcatcaagat 


5040 


ttttatagcc 


tcggtattct 


tgaacattac 


agccatttca 


agaggagatt 


gtagagtacc 


5100 


atattccgtg 


ttagggtcga 


atccattgtc 


caaaaaccta 


tttagagatg 


cattgtcatt 


5160 


atccatgata 


gcctcacaga 


cgtatatgta 


agccatcttg 


aatgtataat 


tttgttgttt 


5220 


tcaacaaccg 


ctcgtgaaca 


gcttctatac 


tttttcattt 


tcttcatgat 


taatatagtt 


5280 


tacggaatat 


aagtatacaa 


aaagtttata 


gtaatctcat 


aatatctgaa 


acacatacat 


5340 


aaaacatgga 


agaattacac 


gatgtcgttg 


agataaatgg 


ctttttattg 


tcatagttta 


5400 


caaattcgca 


gtaatcttca 


tcttttacga 


atattgcaga 


atctgtttta 


tccaaccagt 


5460 


gatttttgta 


taatataact 


ggtatcctat 


cttccgatag 


aatgctgtta 


tttaacattt 


5520 


ttgcacctat 


taagttacat 


ctgtcaaatc 


catctttcca 


actgacttta 


tgtaacgatg 


5580 


cgaaatagca 


tttatcacta 


tgtcgtaccc 


aattatcatg 


acaagattct 


cttaaatacg 


5640 


taatcttatt 


atctcttgca 


tattcgtaat 


agtaattgta 


aagagtatac 


gataacagta 


5700 


tagatataca 


cgtgatataa 


atatttaacc 


ccattcctga 


gtaaaataat 


tacgatatta 


5760 


catttccttt 


tattattttt 


atgttttagt 


tatttgttag 


gttatacaaa 


aattatgttt 


5820 


atttgtgtat 


atttaaagcg 


tcgttaagaa 


taagcttagt 


taacatatta 


tcgcttaggt 


5880 


tttgtagtat 


ttgaatcctt 


tctttaaatg 


gattattttt 


ccaatgcata 


tttatagctt 


5940 


catccaaagt 


ataacattta 


acattcagaa 


ttgcggccgc 


aattcaattc 


gtaatcatgg 


6000 


tcatagctgt 


ttcctgtgtg 


aaattgttat 


ccgctcacaa 


ttccacacaa 


catacgagcc 


6060 


ggaagcataa 


agtgtaaagc 


ctggggtgcc 


taatgagtga 


gctaactcac 


attaattgcg 


6120 


ttgcgctcac 


tgcccgcttt 


ccagtcggga 


aacctgtcgt 


gccagctgca 


ttaatgaatc 


6180 


ggccaacgcg 


cggggagagg 


cggtttgcgt 


attgggcgct 


cttccgcttc 


ctcgctcact 


6240 


gactcgctgc 


gctcggtcgt 


tcggctgcgg 


cgagcggtat 


cagctcactc 


aaaggcggta 


6300 


atacggttat 


ccacagaatc 


aggggataac 


gcaggaaaga 
Page 


acatgtgagc 
4 


aaaaggccag 


6360 



10584378SEQ 



caaaaggcca 


ggaaccgxaa 


aaaggccgcg 


xxgcxggcgt 


iLLLLLa lay 


yL. LV-LyLLLL 




ccxgacgagc 


axcacaaaaa 


xcgacgcxca 


nan/it 

agxcagaggx 




y ai_ay y di la 


fi4R0 
o*tou 


taaagatacc 


aggcgxxxcc 


cccxggaagc 


xcccxcgxgc 


nrlrtrrtril" 
yL LWVr Lyi. 


iLtydccc ug 




ccgcxxaccg 


gaxaccxgxc 


cgccxxxcxc 


ccxxcgggaa 




wtV IWa vcty v» 


DDUU 


tcacgctgta 


ggtatctcag 


xxcggxgxag 


gxcgxxcgcx 


rraanrtnnn 

ccaagc Lyyy 


cxgxgxgcac 


DDDU 


gaaccccccg 


xxcagcccga 


ccgcxgcgcc 


xxaxccggxa 


arf atrntrt 

acxaxcy i 


lydytCCaaC 


D/iU 


ccggtaagac 


acgacxxaxc 


gccacxggca 


gcagccacxg 


gXaaCclyyaX. 


Lagcayagcy 


D/OU 


aggtatgtag 


gcggtgctac 


agagxxcxxg 


aagxggxggc 


cxaacxacgy 


ClaCdCLayd 




aggacag ra l 


Lxggxaxcxg 


cgcxcxgcxg 


aagCCdylLa 


LL L Ltyyaaa 


aay ay u Ly y l 




agctcttgax 


ccggcaaaca 


aaccaccgcx 


ggxagcggxg 


rt i - 1" 1" t* *f i" 1* n 


I LyCddy tdy 




cagaxxacgc 


gcagaaaaaa 


aggaxc xcaa 


gaaga tec l l 


ty a LCI L I 11 


idcy y yy i_ 


f \JL\J 


gacgctcagt 


ggaacgaaaa 


cxcacgxxaa 


gggaxxxxgg 


tra+nanatt' 
LCalydyaLL 


dlCdddddyg 


/ UOU 


atcttcacct 


agaxccxxxx 


aaaxxaaaaa 


xgaagxxxxa 


aalCaaLCta 


aayXaXaXaX 


714A 
( XHV 


gagtaaactt 


ggtctgacag 


txaccaaxgc 


xxaaxcagxg 


aggcaccxax 


cxcagcgaxc 




xgxcxaxxxc 


gxtcatccat 


agxxgccxga 


cxccccgxcg 


xgxagaxaac 


Lacgatacyg 




gagggcttac 


catctggccc 


cagtgcXgca 


atgaXaccgc 


gagacccacg 


cxcaccggcx 




ccagatttat 


cagcaataaa 


ccagccagcc 


ggaagggccg 


agcgcagaag 


xggxccxgca 




actttatccg 


cctccaXcca 


g xcxaxxaax 


xgx xgccggg 


aayC Laydy L 


day Ldy ILLy 


744(1 


ccagttaata 


gtxxgcgcaa 


cgxxgxxgcc 


axxgcxacag 


gcaxcg tygx 


y LCawy u u<~y 




xcgxxxggxa 


xggcxxcaxx 


cagcxccggx 


xcccaacgax 


caaggcgagx 


LdLd iydLv.1 




cccaxgttgt 


gcaaaaaagc 


ggxxagcxcc 


xxcggxccxc 


cgaxcgxxgx 


Cdyddyiddy 




ttggccgcag 


xgxxaxcacx 


caxggxxaxg 


gcagcac xgc 


a LaaxxcLC l 


LdCLy ICdly 




ccatccgtaa 


gaxgcxxxxc 


xgxgacxggx 


gagxacxcaa 


ccaagxcaxx 


cxgagaaxay 


774A 


tgtatgcggc 


gaccgagxtg 


ctcttgcccg 


gcgxcaaxac 


gggaxaaxac 


cgcgccacax 


/oUU 


agcagaactt 


taaaagtgct 


catcaXtgga 


aaacgXXcxX 


cggggcgaaa 


acxctcaagg 


7sifin 

/ OOU 


atcttaccgc 


tgttgagatc 


cagttcgatg 


taacccactc 


gtgcacccaa 


ctgatcttca 


7920 


gcatctttta 


ctxtcaccag 


cgxxtctggg 


xgagcaaaaa 


caggaaggca 


aaaxgccgca 


7980 


aaaaagggaa 


taagggcgac 


acggaaatgt 


tgaatactca 


tactcttcct 


ttttcaatat 


8040 


tattgaagca 


ttxatcaggg 


ttattgtctc 


atgagcggat 


acatatttga 


atgtatttag 


8100 


aaaaataaac 


aaataggggt 


tccgcgcaca 


tttccccgaa 


aagtgccacc 


tgacgtctaa 


8160 


gaaaccatta 


ttatcatgac 


attaaccxat 


aaaaataggc 
Page 


gtatcacgag 
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8210 



10584378SEQ 

<210> 3 

<211> 8210 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Anti-sense strand of alvac donor plasmid shown in Fig. 1 

<400> 3 



cgggaaagca 


gagcgcgcaa 


agccactact 


gccacttttg 


gagactgtgt 


acgtcgaggg 


60 


cctctgccag 


tgtcgaacag 


acattcgcct 


acggccctcg 


tctgttcggg 


cagtcccgcg 


120 


cagtcgccca 


caaccgccca 


cagccccgac 


cgaattgata 


cgccgtagtc 


tcgtctaaca 


180 


tgactctcac 


gtggtatacg 


ccacacttta 


tggcgtgtct 


acgcattcct 


cttttatggc 


240 


gtagtccgcg 


gtaagcggta 


agtccgacgc 


gttgacaacc 


cttcccgcta 


gccacgcccg 


300 


gagaagcgat 


aatgcggtcg 


accgctttcc 


ccctacacga 


cgttccgcta 


attcaaccca 


360 


ttgcggtccc 


aaaagggtca 


gtgctgcaac 


attttgctgc 


cggtcacggt 


tcgaaccgac 


420 


gtccataaga 


tttgatcctt 


atctacttta 


atacacgttt 


cctctatgga 


aatctatacc 


480 


tagactaaat 


aaaccaaaaa 


gtattagtat 


tagattgttg 


taaaagtgat 


atgatatgga 


540 


agaacgtgtt 


cagcggtaat 


catcatatct 


gaatatgaaa 


cattggtatc 


atatgaaatc 


600 


gcgcagtaga 


agaagtagat 


tttgtctaaa 


tgttgttatt 


agtagcagca 


gtagaagtag 


660 


aagtaatttc 


aaaagtataa 


gttattgaaa 


gaaaagattt 


tgtagtagac 


ttagttattt 


720 


gtatcttgcc 


atatctcgca 


attagaggta 


acattttata 


tgattgcgca 


acgagtacta 


780 


catgaaaaaa 


agtaataaat 


ctttaatacg 


taaaatctag 


aaatattcgc 


cggcactaat 


840 


tgatcagtat 


ttttgggccc 


tagctaagat 


ctgagctcta 


tttttgatat 


agtctcgttg 


900 


gggttggtcg 


tgaggttagt 


actacggctg 


tcaccggggt 


cgactctctg 


gtcctcttca 


960 


aggtctacgt 


ctctgacact 


acgagaactg 


ataccttaat 


aacgccggtc 


atcggttcaa 


1020 


tctctgtttt 


gtccgtatcc 


agggcaataa 


taaaccgcac 


taaaaccgct 


atttctcttg 


1080 


aacacacaca 


acgacgccat 


agggtaacta 


tgcggttctt 


atgacgcccc 


tacccaatct 


1140 


ccggctcacc 


gtcctctcca 


actccaggcg 


agggctttcc 


attctgctca 


gaccccccct 


1200 


ttactacccc 


cacaggccgg 


gtatctcctg 


taggtcccac 


tgacccagtg 


acgccaaacg 


1260 


tgagtgactc 


aagacctaag 


gtgtatgtat 


ccgagaacgc 


agtaaagaac 


actgtaactt 


1320 


atctcactcc 


caggacaacg 


gtaacctgtc 


gacgtcggac 


cctgactgac 


cctccgagac 


1380 


tggtaaatgg 


gtggtgtcca 


tccaacacaa 


gactcggagt 


ccaagtgtcc 


acttccggtg 


1440 


tcgtaggaac 


aggaggtgcc 


caaacctcaa 


caacgacctc 


tacctcccga 


acccgtcgag 


1500 


gcgcctttgt 


caataacaaa 


attgacatca 


ggacgacact 


ggtgaccgac 


tcaataaccg 


1560 


gaccgttcat 


atctcaggcg 


acaagaagag 


tcaatacaac 
Page 


gaatatttat 
6 


tgagaactca 


1620 



10584378SEQ 



LaCydCyaLL 


taraaa/inta 
IdXdddy g Id 


g xxagxcggx 


rrtrafnara 
CCLCaXgdXa 


xy L^.v.x,v.XrV,<i 


dxx Lauyacy 




■f arrnt"f r1"t 
XaCXgiXXXX 


xxxgag x tea 


agxgcggccc 


trirratra t"i"* 

xgeca LXauc 


\,av.aLalr Lax 


rT c X tk t* 7i T c 7\ 
x xx xc» v« uva 


1740 


r» 0* ^ /" *3 /™l y /"l 

acccagcaga 


cccggxaxgx 


xxxgxaaxxc 


cxaxxgxccc 


dgXX XXdX Xa 


nftnrrtaft 

y l xy xx ia x x 


1R00 


aagxaagacx 


xacggxgxga 


gxaxxecagg 


atntantaar 

axgxag taax 


nrtrattnrr 

gx ltd l ty xx 


tntrrfrara 
Xy LXX UdLa 




gx xacacgcc 


aaxagxaaxc 


xgxxgacgxx 


cgcacccgax 


xggccgxxxg 


dddXXdd lad 


1 Q?0 


cxgggxggxa 


xxxaxxcacc 


axaaaacxxa 


gagaccgagx 


gXXXddXXdX 


rt ^ n a n /" a n 

g xxgaxyxdy 


1 QAO 


gagxaggagx 


xgacccaaxc 


xxaacaaxga 


traatartta 


xxdaacixxciL. 


tyay iaiy iu 


2040 


ccax xagcag 


cagxgccaac 


acgccaacxc 


aggccacagc 


gaxaacdc XX 


y daxxy lyia 


2100 


-a *"-/■*• on/if 

ca xccxaggx 


nataaraant" 

gaxaacaagx 


gecaxxaxaa 


rrrttarttn 

cccxxacx tg 




nrclrnzkr 7Kf\c 
aLL LydtaaL 




cxxxcacggx 


aacxgxxxgg 


xcgacaxaac 


ccgcccxctx 


aarnatrnrr 

ddxya Lxy XX 


y law iy llyd 




gxcxaagxcx 


*■» f ft ft ft is f* 

aaaaggggac 


xagaxaxega 


acacaaaxcx 


rrrnart'aar 

cccgacxaax 


axexxegxag 




cccaggcaxx 


xcgxgcaacx 


cxxagxgacx 


xagxcxggag 


gaecgegaxx 


rtarrtaaaar 
gdXX IddddX 


^^40 


ccaaagcgxa 


aacaxegaac 


gacacagcaa 


ggaccagxgc 


ddXXXyXXXX 


ay ix ix aay d 


P400 


xaaaggcaac 


gacxcaaccx 


cagaxccccx 


gxgxccgxcc 


cxgaccaaca 


agxgggxgy x 




etc xaxacaa 


cgcagaacxc 


aaageccgag 


r- n + a r a +• t" 1* 


xy x xgxx.g l<s 


ydddxayady 




cxgxccgaax 


gaxaaxaacc 


xcgaxxaxcx 


xccgaaxccc 


xxdayyxxxd 


id iyyy xx i i 




gaeeggtcaa 


cgaagaagxa 


agxgxxcxag 


aexgaaaxae 


xgcacaxccc 


acaxexxagg 




acacag taag 


^» #-» #~ •#* "1 y O ^* o 

aCCXaC LaCa 


agaccxagxc 


g xxccxacg l 


ddXX XXdXdL 


dd idy dydy x 


t / uu 


xggxgacaxa 


r% y^t n n ~\ *** 

cgcccgggac 


cccaxcgaac 


aacxeaagga 


xaaxgxaxag 


gaxaxxaaax 


?7fi0 
i / DU 


xgccaacggx 


aggxgagaaa 


gxggaaacax 


ggxegacaxe 


ggxxxxxcxa 


xgaxxxxg xx 




xaacaccxgx 


xcaxcxxcgx 


99 a 99 aa 999 


gagacgexgx 


aacxxgccgx 


axxxddg xxa 




xxaxxegaac 


CyXCdCXdCC 


cgcccaagg t 




LXdX Lxxyax 


dx ix y ix x ix 


?Q40 


ggagacggxc 


cccxacgxgg 


xagacacccc 


"t~ft~ff~fifif"T'r 

xccccggcxc 


ccxcxgaggx 


aaxaddXdXd 


3UUU 


aggxxxxxxx 


xxxxxaxxxx 


aaagxxaaaa 


acagexggae 


gxcgagcxgc 


cxaggggggc 


3UDU 


ccaagaaaxa 


agaxa xgaax 


xxxxcacxxx 


xaxxxaxgxx 


xccaagaacx 


CCLddCdCdd 




tttaactttc 


getexxxaxt 


agxaxtxaax 


aaagxaaxag 


egctatagge 


aaxtcaaaca 


3180 


tagcattacc 


tccxcggcgx 


cagxexagga 


tcgcagctcg 


ggggagaexe 


agtcctxtgx 


3240 


aaaagtctgg 


atacctxxga 


tgaaggacxx 


xxgxxgcaag 


acagggggaa 


eggcagggtt 


3300 


cgttacctac 


taaacxacga 


caggggcexg 


cxaxaacxtg 


ttaccaagxg 


acxtcxgggx 


3360 


ccaggtctac 


ttcgagggtc 


ttaeggxetc 


cgacgagggg 


ggcaccgggg 


acgtggtcgt 


3420 


cgaggatgtg 


gccgccgggg 


acgtggtcgg 


gggaggaccg 
Page 


gggacagtag 
7 


aagacaggga 


3480 



10584378SEQ 



agggtctttt 


ggatggtccc 


gtcgatgcca 


aaggcagacc 


cgaagaacgt 


aagaccctgt 


3540 


cggttcagac 


actgaacgtg 


catgagggga 


cgggagttgt 


tctacaaaac 


ggttgaccgg 


3600 


ttctggacgg 


gacacgtcga 


cacccaacta 


aggtgtgggg 


gcgggccgtg 


ggcgcaggcg 


3660 


cggtaccggt 


agatgttcgt 


cagtgtcgtg 


tactgcctcc 


aacactccgc 


gacgggggtg 


3720 


gtactcgcga 


cgagtctatc 


gctaccagac 


cggggaggag 


tcgtagaata 


ggctcacctt 


3780 


cctttaaacg 


cacacctcat 


aaacctactg 


tctttgtgaa 


aagctgtatc 


acaccaccac 


3840 


gggatactcg 


gcggactcca 


accgagactg 


acatggtggt 


aggtgatgtt 


gatgtacaca 


3900 


ttgtcaagga 


cgtacccgcc 


gtacttggcc 


tccgggtagg 


agtggtagta 


gtgtgacctt 


3960 


ctgaggtcac 


cattagatga 


ccctgccttg 


tcgaaactcc 


acgcacaaac 


acggacagga 


4020 


ccctctctgg 


ccgcgtgtct 


ccttctctta 


gaggcgttct 


ttcccctcgg 


agtggtgctc 


4080 


gacgggggtc 


cctcgtgatt 


cgctcgtgac 


gggttgttgt 


ggtcgaggag 


aggggtcggt 


4140 


ttcttctttg 


gtgacctacc 


tcttataaag 


tgggaagtct 


aggcacccgc 


actcgcgaag 


4200 


ctctacaagg 


ctctcgactt 


actccggaac 


cttgagttcc 


tacgggtccg 


acccttcctc 


4260 


ggtcccccct 


cgtcccgagt 


gaggtcggtg 


gacttcaggt 


ttttcccagt 


cagatggagg 


4320 


gcggtatttt 


ttgagtacaa 


gttctgtctt 


cccggactga 


gtctgacttg 


cgcaaaaaat 


4380 


agggcccgag 


ctcccatggc 


ctaggaaaaa 


tatcgattaa 


tcagtgcatg 


gaaactctca 


4440 


tggtgaagtc 


gatggagaaa 


acacagagtc 


tcattgaaag 


aaattagtta 


aggttttgtc 


4500 


atatactaaa 


aggtaaagaa 


agtttctaca 


tcaaatgtag 


acgaggaaac 


aacttttcat 


4560 


cggactcgtg 


aagaaaagat 


ggtacttaat 


gtcgaccgtt 


ctagttaaaa 


agggtcaaga 


4620 


cctgtaaaat 


aaaaaaaatt 


catcacacga 


tgtataaagt 


tataaaggtc 


taacatgtcg 


4680 


ctagtaattt 


cctcatgcag 


ggtacaatag 


gtcgttcagt 


catagtcgtg 


gaaacaagtt 


4740 


atcttcaaat 


tggtaacaat 


ttaaaaataa 


actatgccga 


tatacatctc 


ctcaattggc 


4800 


taggcacaaa 


ctttatagat 


gtaggcggct 


tactcggtta 


tcttcaaatt 


ggtttaattg 


4860 


aaacaattcc 


attcgacggt 


ttgtgtttcc 


tcatttcgga 


ggcgacattt 


cttgtaacaa 


4920 


atgtatcaat 


aagaagttgt 


ctagaaagtg 


ataaaacatc 


agcagagagt 


tgtggcgtag 


4980 


tacgtctgtt 


cttcaacacg 


taagtcattg 


atgtccaaat 


cgaggtatgg 


agtagttcta 


5040 


aaaatatcgg 


agccataaga 


acttgtaatg 


tcggtaaagt 


tctcctctaa 


catctcatgg 


5100 


tataaggcac 


aatcccagct 


taggtaacag 


gtttttggat 


aaatctctac 


gtaacagtaa 


5160 


taggtactat 


cggagtgtct 


gcatatacat 


tcggtagaac 


ttacatatta 


aaacaacaaa 


5220 


agttgttggc 


gagcacttgt 


cgaagatatg 


aaaaagtaaa 


agaagtacta 


attatatcaa 


5280 


atgccttata 


ttcatatgtt 


tttcaaatat 


cattagagta 


ttatagactt 


tgtgtatgta 


5340 


ttttgtacct 


tcttaatgtg 


ctacagcaac 


tctatttacc 
Page 


gaaaaataac 


agtatcaaat 


5400 



10584378SEQ 



t*ft"1"1~ ^ z» r% /~ /*\~t~ 
Ql t-tudyLy L 


rattanaant 
CdlLayaay L 


3 fia a aat/irt 

ayaddaiyCl 


Ld LaaCg Lv-U 


LayaLddad L 


dyy l Lyy llo 


J "vV 


ctaaaaacax 


axxaxaxxga 


ccaxaggaxa 


gaaggcxaxc 


X UdCydCdau 


aaattntaaa 
dddL Ly Lddd 




aacgtggata 


axxcaaxgxa 


gacagxxxag 


gtagaaaggt 


xgacxgaaax 


ar at"t"fi/*'t"ar 

aCd LLyv. LaL 


J DOKJ 


gc xxxaxcgx 


aaaxagxgax 


acagcaxggg 


xxaaxagxac 


»nt*trt'a ana 
XgX UC Lddyd 


naat1"1"a1"nr 
ydd L L Ld Lyv. 


JO*tL» 


at xagaaxaa 


xagagaacgx 


axaagcaxxa 


xcaxxaacax 


xxcxcaxaxy 


L, Ld L Ly LL-d L 




axcxaxaxgx 


gcacxaxaxx 


xaxaaaxxgg 


ggxaaggacx 


raff t-tafta 
CaXXXXaXXa 


d Lyv Ld Ldd L 


J / uu 


gxaaaggaaa 


a^aa^*aaaaa 

axaaxaaaaa 


xacaaaaxca 


axaaacaaxc 


raatat/ifft 

caaxaxyxxx 


^t*aa^a/-aaa 
X Ldd IdLdad 




raaacaca ta 


xaaaxxxcyc 


agcaaxxcxx 


axxcgaaxca 


atf ntataat 

axxyxa LddL 


dy L.y ClCi LLLd 


JOOU 


aaa^a^/~a^*a 


ddCXLdgydd 


dydddLlLdL 


C Idd Ldticiaa 


yy u t dt-y lci l 




^Q40 


g xagg l x tea 


■f*a"t- - t - r , i't"aa a "t* 

XdXXg Lddd L 


"t*ri*t~a arft*/"^"!" 
Ly Lddg LC C C 


aacgccggcy 


ftaanttaan 
i. Lady L Lady 


Lai Lay Lav v 


finoo 


a/ , ii'*a't~#Tia/~a 

dyldtCydCd 


aannararar 

aagydLdLdL 


L L IddLddld 


nnrnantntt 

yy^yay uy it 


a st n n 1" n 1" n T*T 
ddyy Ly Ly l l 


y Ld Lyv Lvyy 


fiOfiO 


cc xxcg tax x 


LCaCatl L vy 


yaccccacgg 


dlldCLLdv. L 


cydL Lydy Ly 


Ldd l Lddvy v 




aacgcgagxg 


acgygcyaaa 


yy u Caytcc i. 


tt/i/iara<ira 

l Lyyaccty 


wyy LL.gaty L 


dd L Lav l Lay 


uxov 


ccggxxgcgc 


gccccxcxcc 


gccaaacgca 


xaacccgcga 


yddyy cgddy 


nan/*nantfla 

ydy vydy Lya 




c rgagcgacg 


cgagccagca 


dyccgdcgcc 


yC ILy (.Ccx Lcl 


gxcgagxgag 


♦***+*y-y-rtf , *i~a"t" 

L l Lvvy Ltd L 




xaxgccaaxa 


ggxgxcxxag 


xccccxaxxg 


cgxccxxxcx 


xgxacacxcy 


L L L L v vy y L V 




gttttccggT 


ccxxggcaxx 


xxxccggcgc 


aacgaccgca 


aaaaggxaxc 


cgaggcgggg 




ggacxgcxcg 


xagxgx xxxx 


agcxgcgag x 


xcag lc xcca 


ccgc l l xggg 


L. Ly ILL Ly d L 


D*tOU 


atttctatgg 


tccgcaaagg 


gggaccxxcg 


agggagcacg 


cgagaggaca 


aggcxgggac 


0 j*fU 


ggcgaatggc 


cxaxggacag 


gcggaaagag 


ggaagcccxx 


cgcdccgcga 


ddy dy Ld L Ly 


ODUU 


agxgcgacax 


ccaxagagxc 


aagccacaxc 


cagcaagcga 


gg l LCyaccc 


narararntn 

gdLrdvdvg Ly 


DDDU 


cttggggggc 


aagxcgggcx 


ggcgacgcgg 


ddlayytLd L 


t/iatanrana 
Ly d LdyCdyd 


dv L vdyy L Ly 


Q/ tU 


ggccaxxcxg 


xgcxgaaxag 


cggxgaccgx 


cgxcygxgdc 


Cdliy ICC Ld 


dLLy Lv Lvg v 


o/ou 


tccatacatc 


cgccacgaxg 


tcrcaagaac 


xxcaccaccg 


gaxxgaxgcc 


gaxgxgaxcx 


0o**U 


tcct:gtcata 


aaccatagac 


gcgagacgac 


xxcggxcaax 


ggaagccxxx 


xxcxcaacca 


oyuu 


tcgagaacta 


ggccgtttgt 


ttggtggcga 


ccatcgccac 


caaaaaaaca 


aacgttcgtc 


6960 


gtctaatgcg 


cgtctttttt 


tcctagagtt 


cttctaggaa 


actagaaaag 


atgccccaga 


7020 


ctgcgagtca 


ccttgctttt 


gagtgcaatt 


ccctaaaacc 


agtactctaa 


tagtttttcc 


7080 


tagaagtgga 


tctaggaaaa 


tttaattttt 


acttcaaaat 


ttagttagat 


ttcatatata 


7140 


ctcatttgaa 


ccagactgtc 


aatggttacg 


aattagtcac 


tccgtggata 


gagtcgctag 


7200 


acagataaag 


caagtaggta 


tcaacggact 


gaggggcagc 
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acatctattg 
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atgctatgcc 


7260 



r Y c c c n pi pi Y ct 


y LayaL,L,yyy 


n t" r pi ret a f* fit* 
y Lv.uLyav,y l 


105843785EQ 
tactatggcg ctctgggtgc 




7320 


y y LL, La a a la 


yLL,yLLaLLL 


99 XC 99 LC 99 


ccttcccggc 


tcgcgtcttc 


accaaaacat 


7380 


tnaaatannr 
Ly add layyv. 


nflanntannt 

yy«yy *-«*99 »- 


^* a n 7k Y pi pi 1" t* pi 
Laya Laa L La 


acaacggccc 


ttcgatctca 


ttcatraaoc 

w i»v*avwciauv 


7440 


nn^fPiPi^t'PiT' 
y y t\.aa u lav 


r7\7\7\f*C\Cf%YY 

LauaLyuy l l 


ncaa f p»p%/"nn 


taacgatgtc 


cgtagcacca 




7500 


ayv.aaav.La L 


aLLyaay i_aa 


y vv.yayy v.v.a 


agggttgeta 


gttccgctca 




7560 


gyy laLaaLa 


f n t* t"t" t* *!* *t" /* n 

L.y LLLLl v-L.y 


L-L_aa vLyayy 


aagecaggag 


gctagcaaca 


atcttcAttc 

y v. v_ V vv.q IuVVp 


7620 


aaCCyy Cy LC 


a C da Lay L yd 


ntarraata^ 
y laLLaaLaL 


cgtcgtgacg 


tattaagaga 


A'f'fl Plf A f\Y TIC 
a tyav.ay lqv. 


7680 

9 wVJv 


yy LagyCa l l 


C LaCyadaay 


arart/iarra 
dLdL LydLLa 


ctcatgagtt 


ggttcagtaa 


npi c YcYYTkYc 

yaL LL L laVV. 


7740 


aLataLtjLLy 


c Ly y L. LLdaL 


yayaaLyyyL 


cgcagttatg 


ccctattatg 


n i~ n c n n 1" n 1~ tk 

y y y y y ^ 


7800 


trntrttnaa 
iLylLliyda 


allLlLaLya 


y Ldy Lddvv. L 


tttgcaagaa 


gccccgcttt 


Ly ay ay u tv.v. 


7860 


Layaa tyy cy 


aLaaLLL L»y 


y LLddyL LdL. 


attgggtgag 


cacgtgggtt 


ha cYa na pi n X 

yav. Lay aay l 


7920 


cgtagaaaat 


gaaagtggtc 


gcaaagaccc 


actcgttttt 


gtccttccgt 


tttacggcgt 


7980 


tttttccctt 


attcccgctg 


tgectttaca 


acttatgagt 


atgagaagga 


aaaagttata 


8040 


ataacttcgt 


aaatagtccc 


aataacagag 


tactcgccta 


tgtataaact 


tacataaatc 


8100 


tttttatttg 


tttatcccca 


dyy Cy Cy Ly L 


aaaggggctt 


ttcacggtgg 


dL, lyLdyaL L 


si fin 


ctttggtaat 


aatagtactg 


taattggata 


tttttatccg 


catagtgetc 




8210 


<210> 4 
<211> 2100 
<212> ONA 
<213> Artificial 












<220> 

<223> Homo sapiens mCEA(6D) sequence shown 


in Fig. 2A 






<400> 4 
atggagtctc 


cctcggcccc 


tccccacaga 


tggtgcatcc 


cctggcagag 


n f t* *r c Y n ft* f 

yL LLL Ly V- V.L 


60 


acagcctcac 


ttctaacctt 


ctggaacccg 


cccaccactg 


ccaagctcac 


Y7k YY (\7K7<Y C C 

La l Ly aa lll 


120 


acgccgttca 


atgtcgcaga 


ggggaaggag 


gtgettctae 


ttgtccacaa 


1" ft* n c c r* c pi n 
^yLLLLay 


180 


catctttttg 


gctacagctg 


gtacaaaggt 


gaaagagtgg 


atggcaaccg 


1"^"PiPiPit"t"PJt"Pi 
L wddd l La La 


240 


ggatatgtaa 


taggaactca 


acaagctacc 


ccagggcccg 


catacagtgg 


l Ly ay ay a ta 


300 


atatacccca 


atgcatccct 


gctgatccag 


aacatcatcc 


agaatgacac 


pi n n t"t" ft* ?i c 
ayyaL ll. vav. 


360 


accctacacg 


tcataaagtc 


agatcttgtg 


aatgaagaag 


caactggcca 


gttccgggta 


420 


tacccggaac 


tccctaagcc 


ttctattagc 


tccaataata 


gtaagcctgt 


cgaagacaaa 


480 


gatgccgtcg 


cttttacatg 


cgagcccgaa 


actcaagacg 


caacatatct 


ctggtgggtg 


540 


aacaaccagt 


ccctgcctgt 


gtcccctaga 


ctccaactca 


geaaeggaaa 


tagaactctg 


600 


accctgttta 


acgtgaccag 


gaacgacaca 


gcaagctaca aatgegaaac 
Page 10 


ccaaaatcca 


660 



10584378SEQ 



gtcagcgcca 


ggaggtctga 


xtcagxgaxx 


cxcaacgxgc 


L u tacgydcc 


Cyd Ly C LLC L 






CIClaadCdC 


aagcxaxaga 


xcaggygaoa 


all Lyaa u 


nanrtntrat 
y dye uy cv_c* l 


/ Ou 


gccgctagca 


atcctcccgc 


ccaatacagc 


tggtttgtca 


axggcacxxx 


ccaacagxcc 




acccaggaac 


xgxxcaxxcc 


caaxaxxacc 


gxgaacaaxa 


gxggaxccxa 


CdCy XyCCdd 




gctcacaata 


gcgacaccgg 


actcaaccgc 


acaaccgxga 


cgacgaxxac 


cgxgxaxgag 


you 


ccaccaaaac 


cattcataac 


tagtaacaat 


xctaacccag 


ttgaggaxga 


ggacgcagxx 


1 fOA 
1UZU 


gcattaactx 


gtgagccaga 


gaxxcaaaax 


accacxxaxx 


xaxggxgggx 


CdalddCCaa 


1UOU 


agtttgccgg 


ttagcccacg 


cttgcagttg 


xcxaaxgata 


accgcacaxx 


gaCdCLCCIy 


1 1 Aft 


xccg iiac xc 


gcaaxgcixg x 


<iyy dec L Ld L 


y "a *~yy 


i. LUdycaa Lyci 


a L La Lv,Ly \. L 


1 700 


gatcactccg 


acccxg xxax 


ccxxaaxgxx 


xxgxaxggcc 


ranarnarrr 


ddL La La LL L 




ccaxcaxaca 


ccxacxaccg 


xcccggcgxg 


aacxxgagcc 


xxxcxxgcca 


tnranratrr 
Ly Ld.y Ld LLL 




aacccccctg 


cacagxacxc 


ctggctgatt 


gaxggaaaca 


XXCayCayCa 


LdL LLddCj dy 


JLOOU 


ttatttataa 


gcaacaxaac 


xgagaagaac 


agcggacxcx 


dlaClXyCCa 


n/irraataar 

yyLLaaiaaL 




tcagccagtg 


gtcacagcag 


gactacagtt 


aaaacaaxaa 


cxgxxxccgc 


ggagcxgccc 




aagccctcca 


xcxccagcaa 


caacxccaaa 


cccgxggagg 


24«*"2i 2»/ , l/12S'f*/ , tir~ 

dCadyg aty C 


xg xyy cc llc 




acctgtgaac 


ctgaggctca 


gaacacaacc 


tacctgtggt 


gggtaaatgg 


xcagagccxc 


XD/U 


ccagtcagtc 


ccaggctgca 


gctgtccaat 


ggcaacagga 


cccxcacxcx 


axxcaaxgxc 


XDoU 


acaagaaatg 


acgcaagagc 


ctatgtatgt 


ggaatccaga 


acxcagxgag 


xgcaaaccgc 


1 7 ah 

X/*rU 


agtgacccag 


tcaccctgga 


tgtcctctat 


gggccggaca 


cccccatcat 


ttccccccca 


1800 


gactcgtctt 


acctttcggg 


agcggacctc 


aacctctcct 


gccactcggc 


ctctaaccca 


I860 


tccccgcagt 


attcttggcg 


tatcaatggg 


ataccgcagc 


aacacacaca 


agttctcttt 


1920 


atcgccaaaa 


tcacgccaaa 


taataacggg 


acctatgcct 


gttttgtctc 


taacttggct 


1980 


actggccgca 


ataattccat 


agtcaagagc 


atcacagtct 


ctgcatctgg 


aacttctcct 


2040 


ggtctctcag 


ctggggccac 


tgtcggcatc 


atgattggag 


tgctggttgg 


ggttgctctg 


2100 



<210> 5 

<211> 2100 

<212> DNA 

<213> Artificial 

<220> 

<223> Homo sapiens mCEA(6D, 1st & 2nd) sequence shown in Fig. 2A 
<400> 5 

atggagtctc cctcggcccc tccccacaga tggtgcatcc cctggcagag gctcctgctc 60 
acagcctcac ttctaacctt ctggaacccg cccaccactg ccaagctcac tattgaatcc 120 
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acgccgttca 


atgtcgcaga 


ggggaaggag 


gtgcttctac 


ttgtccacaa 


tctgccccag 


180 


catctttttg 


gctacagctg 


gtacaaaggt 


gaaagagtgg 


atggcaaccg 


tcaaattata 


240 


ggatatgtaa 


taggaactca 


acaagctacc 


ccagggcccg 


catacagtgg 


tcgagagata 


300 


atatacccca 


atgcatccct 


gctgatccag 


aacatcatcc 


agaatgacac 


aggattctac 


360 


accctacacg 


tcataaagtc 


agatcttgtg 


aatgaagaag 


caactggcca 


gttccgggta 


420 


tacccggagc 


tgcccaagcc 


ctccatctcc 


agcaacaact 


ccaaacccgt 


ggaggacaag 


480 


gatgctgtgg 


ccttcacctg 


tgaacctgag 


actcaggacg 


caacctacct 


gtggtgggta 


540 


aacaatcaga 


gcctcccggt 


cagtcccagg 


ctgcagctgt 


ccaatggcaa 


caggaccctc 


600 


actctattca 


atgtcacaag 


aaatgacaca 


gcaagctaca 


aatgtgaaac 


ccagaaccca 


660 


gtgagtgcca 


ggcgcagtga 


ttcagtcatc 


ctgaatgtcc 


tctatggccc 


ggatgccccc 


720 


accatttccc 


ctctaaacac 


atcttacaga 


tcaggggaaa 


atctgaacct 


ctcctgccac 


780 


gcagcctcta 


acccacctgc 


acagtactct 


tggtttgtca 


atgggacttt 


ccagcaatcc 


840 


acccaagagc 


tctttatccc 


caacatcact 


gtgaataata 


gtggatccta 


tacgtgccaa 


900 


gcccataact 


cagacactgg 


cctcaatagg 


accacagtca 


cgacgatcac 


agtctatgag 


960 


ccacccaaac 


ccttcatcac 


cagcaacaac 


tccaaccccg 


tggaggatga 


ggatgctgta 


1020 


gccttaacct 


gtgaacctga 


gattcagaac 


acaacctacc 


tgtggtgggt 


aaataatcag 


1080 


agcctcccgg 


tcagtcccag 


gctgcagctg 


tccaatgaca 


acaggaccct 


cactctactc 


1140 


agtgtcacaa 


ggaatgatgt 


aggaccctat 


gagtgtggaa 


tccagaacga 


attaagtgtt 


1200 


gaccacagcg 


acccagtcat 


cctgaatgtc 


ctctatggcc 


cagacgaccc 


caccatttcc 


1260 


ccctcataca 


cctattaccg 


tccaggggtg 


aacctcagcc 


tctcctgcca 


tgcagcctct 


1320 


aacccacctg 


cacagtattc 


ttggctgatt 


gatgggaaca 


tccagcaaca 


cacacaagag 


1380 


ctctttatct 


ccaacatcac 


tgagaagaac 


agcggactct 


atacctgcca 


ggccaataac 


1440 


tcagccagtg 


gccacagcag 


gactacagtc 


aagacaatca 


cagtctctgc 


ggagctgccc 


1500 


aagccctcca 


tctccagcaa 


caactccaaa 


cccgtggagg 


acaaggatgc 


tgtggccttc 


1560 


acctgtgaac 


ctgaggctca 


gaacacaacc 


tacctgtggt 


gggtaaatgg 


tcagagcctc 


1620 


ccagtcagtc 


ccaggctgca 


gctgtccaat 


ggcaacagga 


ccctcactct 


attcaatgtc 


1680 


acaagaaatg 


acgcaagagc 


ctatgtatgt 


ggaatccaga 


actcagtgag 


tgcaaaccgc 


1740 


agtgacccag 


tcaccctgga 


tgtcctctat 


gggccggaca 


cccccatcat 


ttccccccca 


1800 


gactcgtctt 


acctttcggg 


agcggacctc 


aacctctcct 


gccactcggc 


ctctaaccca 


1860 


tccccgcagt 


attcttggcg 


tatcaatggg 


ataccgcagc 


aacacacaca 


agttctcttt 


1920 


atcgccaaaa 


tcacgccaaa 


taataacggg 


acctatgcct 


gttttgtctc 


taacttggct 


1980 


actggccgca 


ataattccat 


agtcaagagc 


atcacagtct 
Page 


ctgcatctgg 
12 


aacttctcct 


2040 



10584378SEQ 

ggtctctcag ctggggccac tgtcggcatc atgattggag tgctggttgg ggttgctctg 2100 

<210> 6 

<211> 9 

<212> PRT 

<213> Homo sapiens 

<400> 6 

Leu Leu Thr Phe Trp Asn Pro Pro Thr 
1 5 

<210> 7 

<211> 10 

<212> PRT 

<213> Homo sapiens 

<400> 7 

val Leu Tyr Gly Pro Asp Ala Pro Thr lie 
15 10 

<210> 8 

<211> 9 

<212> PRT 

<213> Homo sapiens 

<400> 8 

lie Met lie Gly Val Leu val Gly val 
1 5 

<210> 9 

<211> 9 

<212> PRT 

<213> Homo sapiens 

<400> 9 

Gin lie lie Gly Tyr Val lie Gly Thr 
1 5 

<210> 10 

<211> 9 

<212> PRT 

<213> Homo sapiens 

<400> 10 

Lys Thr Cys Pro val Gin Leu Trp val 

<210> 11 

<211> 9 

<212> PRT 

<213> Homo sapiens 
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10584378SEQ 



<400> 11 

Ser Thr Pro Pro Pro Gly Thr Arg val 
1 5 

<210> 12 

<211> 11 

<212> PRT 

<213> Homo sapiens 

<400> 12 

Lys Thr Tyr Gin Gly Ser Tyr Gly Phe Arg Leu 
1 5 10 

<210> 13 

<211> 10 

<212> PRT 

<213> Homo sapiens 

<400> 13 

val val val Pro Tyr Glu Pro Pro Glu val 
1 5 10 

<210> 14 

<211> 314 

<212> PRT 

<213> Homo sapiens 

<400> 14 

Met Ala pro Pro Gin Val Leu Ala Phe Gly Leu Leu Leu Ala Ala Ala 
15 10 15 

Thr Ala Thr Phe Ala Ala Ala Gin Glu Glu cys val cys Glu Asn Tyr 
20 25 30 

Lys Leu Ala Val Asn Cys Phe Val Asn Asn Asn Arg Gin Cys Gin Cys 
35 40 45 

Thr ser Val Gly Ala Gin Asn Thr val He Cys Ser Lys Leu Ala Ala 
50 55 60 

Lys Cys Leu Val Met Lys Ala Glu Met Asn Gly Ser Lys Leu Gly Arg 
65 70 75 80 

Arg Ala Lys Pro Glu Gly Ala Leu Gin Asn Asn Asp Gly Leu Tyr Asp 
85 90 95 

Pro Asp Cys Asp Glu ser Gly Leu Phe Lys Ala Lys Gin Cys Asn Gly 
100 105 110 

Page 14 



10584378SEQ 

Thr Ser Thr Cys Trp Cys Val Asn Thr Ala Gly Val Arg Arg Thr Asp 
115 120 125 

Lys Asp Thr Glu lie Thr Cys Ser Glu Arg Val Arg Thr Tyr Trp He 
130 135 140 

lie lie Glu Leu Lys His Lys Ala Arg Glu Lys Pro Tyr Asp Ser Lys 
145 150 155 160 

Ser Leu Arg Thr Ala Leu Gin Lys Glu lie Thr Thr Arg Tyr Gin Leu 
165 170 175 

Asp Pro Lys Phe lie Thr ser lie Leu Tyr Glu Asn Asn val lie Thr 
180 185 190 

lie Asp Leu val Gin Asn ser Ser Gin Lys Thr Gin Asn Asp Val Asp 
195 200 205 

lie Ala Asp val Ala Tyr Tyr Phe Glu Lys Asp val Lys Gly Glu ser 
210 215 220 

Leu Phe His Ser Lys Lys Met Asp Leu Thr Val Asn Gly Glu Gin Leu 
225 230 235 240 

Asp Leu Asp Pro Gly Gin Thr Leu lie Tyr Tyr val Asp Glu Lys Ala 
245 250 255 

Pro Glu Phe Ser Met Gin Gly Leu Lys Ala Gly Val lie Ala val lie 
260 265 270 

Val Val Val Val lie Ala val Val Ala Gly lie Val Val Leu Val lie 
275 280 285 

ser Arg Lys Lys Arg Met Ala Lys Tyr Glu Lys Ala Glu lie Lys Glu 
290 295 300 

Met Gly Glu Met His Arg Glu Leu Asn Ala 
305 310 



<210> 15 

<211> 314 

<212> PRT 

<213> Artificial 

<220> 

<223> Homo sapiens modified ksa amino acid sequence 

<400> 15 
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10584378SEQ 

Met Ala Pro Pro Gin val Leu Ala Phe Gly Leu Leu Leu Ala Ala Ala 
15 10 15 

Thr Ala Thr Phe Ala Ala Ala Gin Glu Glu Cys val Cys Glu Asn Tyr 
20 25 30 

Lys Leu Ala Val Asn Cys Phe val Asn Asn Asn Arg Gin Cys Gin Cys 
35 40 45 

Thr Ser val Gly Ala Gin Asn Thr val lie Cys Ser Lys Leu Ala Ala 
50 55 60 

Lys Cys Leu Val Met Lys Ala Glu Met Asn Gly Ser Lys Leu Gly Arg 
65 70 75 80 

Arg Ala Lys Pro Glu Gly Ala Leu Gin Asn Asn Asp Gly Leu Tyr Asp 
85 90 95 

Pro Asp Cys Asp Glu ser Gly Leu Phe Lys Ala Lys Gin cys Asn Gly 
100 105 110 

Thr Ser Thr Cys Trp cys val Asn Thr Ala Gly Val Arg Arg Thr Asp 
115 120 125 

Lys Asp Thr Glu lie Thr cys Ser Glu Arg Val Arg Thr Tyr Trp lie 
130 135 140 

lie lie Glu Leu Lys His Lys Ala Arg Glu Lys Pro Tyr Asp Ser Lys 
145 150 155 160 

ser Leu Arg Thr Ala Leu Gin Lys Glu lie Thr Thr Arg Tyr Gin Leu 
165 170 175 

Asp Pro Lys Phe lie Thr Ser val Leu Tyr Glu Asn Asn Val lie Thr 
180 185 190 

He Asp Leu Val Gin Asn Ser Ser Gin Lys Thr Gin Asn Asp val Asp 
195 200 205 

lie Ala Asp Val Ala Tyr Tyr Phe Glu Lys Asp Val Lys Gly Glu Ser 
210 215 220 

Leu Phe His ser Lys Lys Met Asp Leu Thr val Asn Gly Glu Gin Leu 
225 230 235 240 

Asp Leu Asp Pro Gly Gin Thr Leu lie Tyr Tyr val Asp Glu Lys Ala 
245 250 255 
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10584378SEQ 

Pro Glu Phe Ser Met Gin Gly Leu Lys Ala Gly val lie Ala val lie 
260 265 270 

Val Val val Val lie Ala Val val Ala Gly He Val val Leu Val lie 
275 280 285 

Ser Arg Lys Lys Arg Met Ala Lys Tyr Glu Lys Ala Glu lie Lys Glu 
290 295 300 

Met Gly Glu Met His Arg Glu Leu Asn Ala 
305 310 

<210> 16 

<211> 10 

<212> PRT 

<213> Homo sapiens 

<400> 16 

Gin Leu Asp Pro Lys Phe lie Thr Ser lie 
15 10 

<210> 17 

<211> 10 

<212> PRT 

<213> Artificial . 

<220> 

<223> Homo sapiens KSA peptide modified at amino acid 10 
<400> 17 

Gin Leu Asp Pro Lys Phe lie Thr Ser val 
15 10 



<210> 18 

<211> 36 

<212> DNA 

<213> Homo sapiens 

<400> 18 

caaaatttat cacgagtgtg ttgtatgaga ataatg 



<210> 19 

<211> 36 

<212> DNA 

<213> Artificial 

<220> 

<223> Nucleotide sequence of homo sapiens modified KSA 

<400> 19 

cattattctc atacaacaca ctcgtgataa attttg 
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10584378SEQ 



<210> 20 
<211> 945 
<212> ONA 
<213> Artificial 












<220> 

<223> Nucleic acid sequence of human modified KSA 






<400> 20 
atggcgcccc 


cgcaggtcct 


cgcgttcggg 


cttctgcttg 


ccgcggcgac 


ggcgactttt 


60 


gccgcagctc 


aggaagaatg 


tgtctgtgaa 


aactacaagc 


tggccgtaaa 


ctgctttgtg 


120 


aataataatc 


gtcaatgcca 


gtgtacttca 


gttggtgcac 


aaaatactgt 


catttgctca 


180 


aagctggctg 


ccaaatgttt 


ggtgatgaag 


gcagaaatga 


atggctcaaa 


acttgggaga 


240 


agagcaaaac 


ctgaaggggc 


cctccagaac 


aatgatgggc 


tttatgatcc 


tgactgcgat 


300 


gagagcgggc 


tctttaaggc 


caagcagtgc 


aacggcacct 


ccacgtgctg 


gtgtgtgaac 


360 


actgctgggg 


tcagaagaac 


agacaaggac 


actgaaataa 


cctgctctga 


gcgagtgaga 


420 


acctactgga 


tcatcattga 


actaaaacac 


aaagcaagag 


aaaaacctta 


tgatagtaaa 


480 


agtttgcgga 


ctgcacttca 


gaaggagatc 


acaacgcgtt 


atcaactgga 


tccaaaattt 


540 


atcacgagtg 


tgttgtatga 


gaataatgtt 


atcactattg 


atctggttca 


aaattcttct 


600 


caaaaaactc 


agaatgatgt 


ggacatagct 


gatgtggctt 


attattttga 


aaaagatgtt 


660 


aaaggtgaat 


ccttgtttca 


ttctaagaaa 


atggacctga 


cagtaaatgg 


ggaacaactg 


720 


gatctggatc 


ctggtcaaac 


tttaatttat 


tatgttgatg 


aaaaagcacc 


tgaattctca 


780 


atgcagggtc 


taaaagctgg 


tgttattgct 


gttattgtgg 


ttgtggtgat 


agcagttgtt 


840 


gctggaattg 


ttgtgctggt 


tatttccaga 


aagaagagaa 


tggcaaagta 


tgagaaggct 


900 


gagataaagg 


agatgggtga 


gatgcatagg 


gaactcaatg 


cataa 




945 



<210> 21 

<211> 9515 

<212> DNA 

<213> Artificial 

<220> 

<223> Sense strand of ALVAC donor plasmid pT225KSAV-l 
<400> 21 

atggcgcccc cgcaggtcct cgcgttcggg cttctgcttg ccgcggcgac ggcgactttt 60 
gccgcagctc aggaagaatg tgtctgtgaa aactacaagc tggccgtaaa ctgctttgtg 120 
aataataatc gtcaatgcca gtgtacttca gttggtgcac aaaatactgt catttgctca 180 
aagctggctg ccaaatgttt ggtgatgaag gcagaaatga atggctcaaa acttgggaga 240 
agagcaaaac ctgaaggggc cctccagaac aatgatgggc tttatgatcc tgactgcgat 300 
gagagcgggc tctttaaggc caagcagtgc aacggcacct ccacgtgctg gtgtgtgaac 360 
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actgctgggg 


tcagaagaac 


agacaaggac 


actgaaataa 


cctgctctga gcgagtgaga 


420 


acctactgga 


tcatcattga 


actaaaacac 


aaagcaagag 


aaaaacctta' 


tgatagtaaa 


480 


agtttgcgga 


ctgcacttca 


gaaggagatc 


acaacgcgtt 


atcaactgga 


tccaaaattt 


540 


atcacgagtg 


tgttgtatga 


gaataatgtt 


atcactattg 


atctggttca 


aaattcttct 


600 


caaaaaactc 


agaatgatgt 


ggacatagct 


gatgtggctt 


attattttga 


aaaagatgtt 


660 


aaaggtgaat 


ccttgtttca 


ttctaagaaa 


atggacctga 


cagtaaatgg 


ggaacaactg 


720 


gatctggatc 


ctggtcaaac 


tttaatttat 


tatgttgatg 


aaaaagcacc 


tgaattctca 


780 


atgcagggtc 


taaaagctgg 


tgttattgct 


gttattgtgg 


ttgtggtgat 


agcagttgtt 


840 


gctggaattg 


ttgtgctggt 


tatttccaga 


aagaagagaa 


tggcaaagta 


tgagaaggct 


900 


gagataaagg 


agatgggtga 


gatgcatagg 


gaactcaatg 


cataagaagc 


ttatcgatac 


960 


cgtcgacctc 


gaggaattct 


ttttattgat 


taactagtta 


atcacggccg 


cttataaaga 


1020 


tctaaaatgc 


ataatttcta 


aataatgaaa 


aaaaagtaca 


tcatgagcaa 


cgcgttagta 


1080 


tattttacaa 


tggagattaa 


cgctctatac 


cgttctatgt 


ttattgattc 


agatgatgtt 


1140 


ttagaaaaga 


aagttattga 


atatgaaaac 


tttaatgaag 


atgaagatga 


cgacgatgat 


1200 


tattgttgta 


aatctgtttt 


agatgaagaa 


gatgacgcgc 


taaagtatac 


tatggttaca 


1260 


aagtataagt 


ctatactact 


aatggcgact 


tgtgcaagaa 


ggtatagtat 


agtgaaaatg 


1320 


ttgttagatt 


atgattatga 


aaaaccaaat 


aaatcagatc 


catatctaaa 


ggtatctcct 


1380 


ttgcacataa 


tttcatctat 


tcctagttta 


gaatacctgc 


agccaagctt 


ggcactggcc 


1440 


gtcgttttac 


aacgtcgtga 


ctgggaaaac 


cctggcgtta 


cccaacttaa 


tcgccttgca 


1500 


gcacatcccc 


ctttcgccag 


ctggcgtaat 


agcgaagagg 


cccgcaccga 


tcgcccttcc 


1560 


caacagttgc 


gcagcctgaa 


tggcgaatgg 


cgcctgatgc 


ggtattttct 


ccttacgcat 


1620 


ctgtgcggta 


tttcacaccg 


catatggtgc 


actctcagta 


caatctgctc 


tgatgccgca 


1680 


tagttaagcc 


agccccgaca 


cccgccaaca 


cccgctgacg 


cgccctgacg 


ggcttgtctg 


1740 


ctcccggcat 


ccgcttacag 


acaagctgtg 


accgtctccg 


ggagctgcat 


gtgtcagagg 


1800 


ttttcaccgt 


catcaccgaa 


acgcgcgaga 


cgaaagggcc 


tcgtgatacg 


cctattttta 


1860 


taggttaatg 


tcatgataat 


aatggtttct 


tagacgtcag 


gtggcacttt 


tcggggaaat 


1920 


gtgcgcggaa 


cccctatttg 


tttatttttc 


taaatacatt 


caaatatgta 


tccgctcatg 


1980 


agacaataac 


cctgataaat 


gcttcaataa 


tattgaaaaa 


ggaagagtat 


gagtattcaa 


2040 


catttccgtg 


tcgcccttat 


tccctttttt 


gcggcatttt 


gccttcctgt 


ttttgctcac 


2100 


ccagaaacgc 


tggtgaaagt 


aaaagatgct 


gaagatcagt 


tgggtgcacg 


agtgggtmac 


2160 


atcgaactgg 


atctcaacag 


cggtaagatc 


cttgagagtt 


ttcgccccga 


agaacgtttt 


2220 


ccaatgatga 


gcacttttaa 


agttctgcta 


tgtggcgcgg 


tattatcccg 


tattgacgcc 


2280 
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oat l vyy l vy 


LLyLd LaLat 


XaXTrxrana 
La L LL. LL.ay a 


a Luviv. v. Lyy v 


xaaatactca 


2340 




auaay tt* l l. l 


farnnatnnr 
l, acyya iyyc 


a Lyc*L.uy tau 


aaaaattaXa 

y vAy ww v v <-*■ *»y 


caatactacc 


2400 


aiaaLv.a Lya 


n T n a 1" a a c a c 


LyLyyLLddL 


ttarttrtna 
L Lav, l ll, Lya 


LQaLya Lv_y y 


aaaaccaaaa 


2460 


na nrtaarrn 
yay v tacH-uy 


r T T X t" ft* n r a 

V L L L L L UyLa 


vaava Lyyyy 


yaLLd Ly Ldo 


rX en c cT X a a 

v. Lv>y v»v l Ly c* 


xcaXtaaaaa 


2520 


v vyy ay v Lya 


a tydayLLd l 


arraaarnar 
aLLadaLgdL 


y ay Ly Lyava 


wavy a Ly wv 


taXaacaata 


2580 


yLaaCaaL^ L 


t* r* n c a a a f* 1" 
LyL.yL.aaaL. l 


a l idaL Lyy l. 


n a a r X a r t* 1" a 
yaaL Lav l La 


V lv Lay V L L V 


ccaacaacaa 

L>\.uy\.v<wvww 


2640 


L ladlaydC X 


yy fl L yy a yy*- 


y y a tdddy l l 


yLdyydLLdL 


TTctncacTc 

l LVLyvyv LV 


aaccctTcca 

y y v>» w LL>L>y 


2700 


gcxggcxggx 


ttatfnrtna 
l id l tyL Lya 


taaat rtnna 
iddaLL Lyy a 


y v vyy Lyayv 


n t n n n 1* c X r* n 

y L yyy Li **y 


Lyy L.a \- v. v* v. v> 


2760 


gcdytat Lyy 


y y Ltay a Lyy 


t*aanr* > r , r*t*r , r" 


vy La LLy Lay 


L laLV. UUV^UL. 


y c *L.yyyy<*y v. 


2820 


rannraarl'a 
CdggCaaCla 


tnnatrtaarn 

xggaxyaavg 


aaatanaran 

aaa Lay a vay 


a LLy l Lyaya 


L«yy Ly vv l v 


a v Lya l Laay 


2880 

wUUw 




t ntranarra 
Ly iLdydLLd 


a.n , t"t"t , a.r*t*/"a. 
ay l L Lav l va 


La La Law l l l 


n a 1* X n a X t* T 
ay a l Lya l l l 


aaaarxxcaX 


2940 


ttttaaftta 
LLL Lad L L La 


aaannatrta 
dddy y a l v La 


nntnaanatr 
yy Lyaayaxv 


v l l l l Lya La 


atrtratnar 

a l v l va Ly a v 


raaaatccct 

mnaa l wv. l 


3000 


^aa/*/i1*fta/it 
LaaL.yi.yay L 


f ttrnttrra 

L L LL.y L LLLd 


v Ly ay vy l va 


n ACCCCftT aft 

y a vvv vy Lay 


aaaanatraa 

aaaayw Lvaa 


yy l^* l 


3060 


XgagaXCvXX 


tttttrtrtrn 

X x xxx v Ly vy 


vy lad ll. Ly v 


XfifXXrifaaa 
Ly V L LyLddd 


raaaaaaarr 
vaaaaaaa v v 


3<*r*nrtarra 

av vy v Lavva 


3120 

J J-t. L/ 


g^-yy xggxLL 


y ll LyLuyyu 


1" r* a a n a n c 1" p. 
LL.aayayL ta 


rraacXrXXX 

WaaL. LL L L L 


L uv, Lyaay y v. 


aactaacttc 

uuv. ny 


3180 


ay vay ay vy v 


a/iatarraaa 
ay a l aLLaaa 


tartntrrtt 

Lav Ly LVV L L 


cT a #*i X n t* a n r 
v_ Lay Ly l ay v 


vy Lay l Layy 


Li V.aLL.UV. L LVw 


3240 


a a rtaartrtn 
ddyddL IL Ly 


l ay L. a v v y v v 


Taratarrf r 


yL LLLyL Laa 


lvv Ly l Law 


ay Ly y v. Ly l. l 


3300 


gccagxggcg 


ataantrntn 

a Laay LL>y Ly 


■t"/~t* t*a f* r~nnn 
il l laLLyyy 


XXnnafXraa 
l Lyy QL Ltaa 


yavy a Lay l l 


avLyyaLaay 


■j -j 


y L,y vay vyy l 


vy y y v uyddL 


ggggggxxcg 


tnrararanr 

Ly<wdLdLQy\. 


way v l Lyy c* 


yvyaavyaw 


3420 


Tararrnaar 
IdLdLLgddL 


tnanatarrf 

Lyay a tdLL l 


aranrntnan 
aLayty Lyay 


rtatnanaaa 
v La Ly ayaaa 


y vy wavy v l 


Lvwyaayyy 


3480 


a/^asiannr~/ , irt 

agaaaggcgg 


avaggxaxvv 


ggxaagvygv 


a nnntrnnaa 

a yyy xvyyaa 


^^yy^y^y w y 


vavyayyyay 




Li Lvvayyyy 


naaarnrrtn 
ydddLyLL Ly 


nXaXrXXXaX 

y lu LL, L L La L 


antrrtnf rn 
ay LvL, Ly l v_y 


finttfrnrra 
yy l l Lvy wa 


vvlv LyavL l 


3600 


gag eg xcgax 


ux.Li.gx.gaLg 


v l vy uLdy y y 


n nn f**n 3 n c c 

gggxggagcc 


tatnnaaaaa 
La Lyyaaaaa 


vy way vaa v 


JULIv/ 


gcggccxxxx 


xacggxxccx 


ggcvxxxxg v 


Lyy LL L L l Ly 


rtraratntt 

V LLdLd Ly L L 


v l l lvv Ly vy 




x xaxccccxg 


axxcxgxgga 


LddLCg Id XX 


dCLyLL L L Ly 


ay Lyay v Lya 


tarrnrtmr 
La v vy v Lvy V 


j / Ov 


cgcagccgaa 


cgaccgagcg 


ranmantra 

cagegag Lxa 


nffianrnann 

gxgayxgagg 


aanrnnaana 
ddyLyydayd 


y vy v v vaa La 


jO*tv 


cgcaaaccgc 


ctctccccgc 


gcgttggccg 


attcattaat 


gcagctggca 


cgacaggttt 


3900 


cccgactgga 


aagcgggcag 


tgagegcaac 


gcaattaatg 


tgagttagct 


cactcattag 


3960 


gcaccccagg 


ctttacactt 


tatgettccg 


getegtatgt 


tgtgtggaat 


tgtgagcgga 


4020 


taacaatttc 


acacaggaaa 


cagctatgac 


catgattacg 


aattgaattg 


cggccgcaat 


4080 


tctgaatgtt 


aaatgttata 


ctttggatga 


agctataaat 


atgcattgga 


aaaataatcc 


4140 
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atttaaagaa 


aggattcaaa 


tactacaaaa 


cctaagcgat 


aatatgttaa 


ctaagcttat 


4200 


tcttaacgac 


gctttaaata 


tacacaaata 


aacataattt 


ttgtataacc 


taacaaataa 


4260 


ctaaaacata 


aaaataataa 


aaggaaatgt 


aatatcgtaa 


ttattttact 


caggaatggg 


4320 


gttaaatatt 


tatatcacgt 


gtatatctat 


actgttatcg 


tatactcttt 


acaattacta 


4380 


ttacgaatat 


gcaagagata 


ataagattac 


gtatttaaga 


gaatcttgtc 


atgataattg 


4440 


ggtacgacat 


agtgataaat 


gctatttcgc 


atcgttacat 


aaagtcagtt 


ggaaagatgg 


4500 


atttgacaga 


tgtaacttaa 


taggtgcaaa 


aatgttaaat 


aacagcattc 


tatcggaaga 


4560 


taggatacca 


gttatattat 


acaaaaatca 


ctggttggat 


aaaacagatt 


ctgcaatatt 


4620 


cgtaaaagat 


gaagattact 


gcgaatttgt 


aaactatgac 


aataaaaagc 


catttatctc 


4680 


aacgacatcg 


tgtaattctt 


ccatgtttta 


tgtatgtgtt 


tcagatatta 


tgagattact 


4740 


ataaactttt 


tgtatactta 


tattccgtaa 


actatattaa 


tcatgaagaa 


aatgaaaaag 


4800 


tatagaagct 


gttcacgagc 


ggttgttgaa 


aacaacaaaa 


ttatacattc 


aagatggctt 


4860 


acatatacgt 


ctgtgaggct 


atcatggata 


atgacaatgc 


atctctaaat 


aggtttttgg 


4920 


acaatggatt 


cgaccctaac 


acggaatatg 


gtactctaca 


atctcctctt 


gaaatggctg 


4980 


taatgttcaa 


gaataccgag 


gctataaaaa 


tcttgatgag 


gtatggagct 


aaacctgtag 


5040 


ttactgaatg 


cacaacttct 


tgtctgcatg 


atgcggtgtt 


gagagacgac 


tacaaaatag 


5100 


tgaaagatct 


gttgaagaat 


aactatgtaa 


acaatgttct 


ttacagcgga 


ggctttactc 


5160 


ctttgtgttt 


ggcagcttac 


cttaacaaag 


ttaatttggt 


taaacttcta 


ttggctcatt 


5220 


cggcggatgt 


agatatttca 


aacacggatc 


ggttaactcc 


tctacatata 


gccgtatcaa 


5280 


ataaaaattt 


aacaatggtt 


aaacttctat 


tgaacaaagg 


tgctgatact 


gacttgctgg 


5340 


ataacatggg 


atgtactcct 


ttaatgatcg 


ctgtacaatc 


tggaaatatt 


gaaatatgta 


5400 


gcacactact 


taaaaaaaat 


aaaatgtcca 


gaactgggaa 


aaattgatct 


tgccagctgt 


5460 


aattcatggt 


agaaaagaag 


tgctcaggct 


acttttcaac 


aaaggagcag 


atgtaaacta 


5520 


catctttgaa 


agaaatggaa 


aatcatatac 


tgttttggaa 


ttgattaaag 


aaagttactc 


5580 


tgagacacaa 


aagaggtagc 


tgaagtggta 


ctctcaaagg 


tacgtgacta 


attagctata 


5640 


aaaaggatcc 


tagaggatca 


ttatttaacg 


taaactaaat 


ggaaaagcta 


tttacaggta 


5700 


catacggtgt 


tttctggaat 


caaatgattc 


tgattttgag 


gattttatca 


atacaataat 


5760 


gacagtgcta 


actggtaaaa 


aagaaagcaa 


acaattatca 


tggctaacaa 


tttttattat 


5820 


atttgtagta 


tgcatagtgg 


tctttacgtt 


tctttattta 


aagttaatgt 


gttaagatta 


5880 


aatggagtaa 


ttggatcccc 


catcgatggg 


gaattcactg 


gccgtcgttt 


tacaacgtcg 


5940 


tgactgggaa 


aaccctggcg 


ttacccaact 


taatcgcctt 


gcagcacatc 


cccctttcgc 


6000 


cagctggcgt 


aatagcgaag 


aggcccgcac 


cgatcgccct tcccaacagt 
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ydla tgyuyaa 


Lygcyc l t tg 


ccxgg lxucc 


yy LdLCdydd 


gcggLgLLyy 


dddyL Lyy l l 


OIL L* 


yyag uycyaL 


l l lll Lyayy 


f /*n t* a /~ *t" n 1~ 
<-v,y alaC Ly L 


^* n T* f n t" ccc c 
vy vL.y vvvLv. 


rr;iaarl"oar 
ivauot v. y y n- 


dy d Ly Ldv.y y 


6180 


xxacgaxgcg 




CCaaCy XaaC, 


C Ld LLttdLt 


dLyy tLaa ll. 


eyLwy l l Ly l 


fi?40 


xcccacggag 


aaxecgaegg 


gxxgxxacxc 


r\r~~t~ r arattt 
gC ILdCd ULL 


aatnttnatn 
aa Ly L Ly a uy 


aaanrtnnrt 

dddyL, Ly y l l 


UJUU 


acaggaaggc 


/"*ia/i arA/*A3 0 

cagacgegaa 


xxaxxxxxga 


Ly y cy X UdaL 


LcyyL,y l l ll> 


a ll Ly Lyy Ly 




caacgggcgc 


xgggxcggxx 


a^rtnri*anrta 

aeggecagga 


cayxcyxxxy 


LLy ll Ly ad L 


xxgacexgag 


u*tt KJ 


CyCallLLLa 


cgcgccggag 


aaaaccgccx 


f\ f r\ ^ n st *t* rt 

cgegg Ly a Ly 


riT ni" Yf\ c n T 
y LyL Ly L.y l l 


y ydy LydLyy 




cag x xaxcxg 


Maa/iaf*^ann 

gaagaxcagg 


axaxgxggcg 


gaxgagegge 


d L L L LLL.y Ly 


a /* n *t* ^* t* r* n ♦* 
dCy XCXCyXX 




gC Ly Ca Ldad 


CCgdCLaCdC 


dad LLdy cy d 


LILLLaty LL 


nrrarfffirt 


t Laa Lya Lua 


VJOw 


xxxcagccgc 


gcxgxacxgg 


aggexgaagx 


+"rana 1"/itTir 

Lcay a Ly Lye 


nn ^* c\ a n i" t* c\ r* 

gyL,yay vyt, 


y Ly dL, LdLL L 


UOvV 


acgggxaaca 


n 1"t- "T- *- +■ t- -t~ a -t- 

g x x xc xxxax 


ggcagggxga 


3 3 mranntr 

aaxgcayy tt 


yuLdyLyyLd 


LLyLy LL L L L 




cggcggxgaa 


axxaxcgaxg 


agcgxggxgg 


xxaxycLyaL 


Ly Ly LLdLdL 


LdLy ll Lydd 


V?/ OLI 


cgxcgaaaac 


ccgaaacxgx 


ggagegcega 


aaiCCCyadi 


L LL, Ld LLy Ly 


f t\ ft ~Y t\ tx+ + n a 


DO*tU 


acxgcacacc 


gccgacggca 


cgcxgaxxga 


a/irana r\f f~ 

ageagaagee 


Ly Ly d Ly LL.y 


y l l LLLy Lyd 




ggtgcggaxx 


gaaaaxggxc 


xgcxgcxgcx 


oaarnnraan 

y ddcy y Lday 


LLy L Ly L. Ly d 


l LLy dyyLy l 


L»^UL» 


xaaccgxcac 


gagcaxcaxc 


exexgeaxgg 


LLdyy Ltd Ly 


yd Ly dy Laya 


Lya Lyy Lyv_d 


/ V/tU 


ggaT.ax.ccLg 


exgaxgaage 


agaacaacxx 


xaacgccgxg 


r\ r t~ r\+ + r t~\ r 

cgcxgxxcyc 


af 1" afrr/*iaa 
d L Ld LLLy dd 


f L/OLf 


ccaxccgcxg 


xggxacaege 


Xy LyCyaCCy 


c Lacgy LL ty 


Xdxgxggxgg 


afnaanrraa 
d Ly ddy LLdd 


7140 

/ X*tL» 


xa x ugaaacc 


caeggcaxgg 


~m j- atnaa 

xgccaaxgaa 


•f mt~t~ i~"t~ /1 zz t~ r* 
LLy LL Ly aLL 


yd Lyd LLLy l 


ri r* "t" n n "t* a /* c 
y l Lyy l LdLL 


7700 


ggegaxgage 


gaacgcgxaa 


cgcgaaxggx 


geagegegax 


L>y Ldd LLdLL 


Ly ay Ly Lyd l 




catctggtcg 


ctggggaaxg 


aaxcaggeca 


r~ rtr^r* si*~"t~ -3 

eggegcxaax 


cacgacgcgc 


xgxaxcgcxg 




gaxcaaaxc x 


gxcgaxccx t 


r r~ r r\r r~ r~ r\c\'t~ 
LLtyLLLyy L 


nrantaf naa 
y Ldy Ld tydd 


ggeggeggag 


*wi_ycik_Clk,v_C*v_ 


7^80 


ggccaccgat 


aTxaxLLgcc 


egaxgxaege 


gcgcgxggax 


rtaar»a/*/*a/i/* 

gaagaccagc 


LL L LLLLyy L 


7440 


tgtgccgaaa 


tggtccarca 


aaaaa xggct 


LLcgcxaccx 


ggagagaege 


nrrrnrtnaf 

gcccgcxgax 


7^no 


ectttgegaa 


tacgcccacg 


cgatgggtaa 


cagtxlitggc 


ggxxxcgcxa 


aaxacxggca 




ggcgtttcgt 


cagxaxcccc 


gxxxacaggg 


cggcxxcgxc 


I -999 acT: 999 


Lyy d LLdy ll 




gctgattaaa 


tatgatgaaa 


acggcaaccc 


gtggtcggct 


tacggcggtg 


attttggega 


7680 


tacgccgaac 


gatcgecagt 


tctgtatgaa 


cggtctggtc 


tttgccgacc 


gcacgccgca 


7740 


tccagcgctg 


aeggaagcaa 


aacaccagca 


gcagtttttc 


cagttccgtt 


tatcegggea 


7800 


aaccatcgaa 


gtgaccagcg 


aatacctgtt 


ccgtcatagc 


gataacgagc 


tcctgcactg 


7860 


gatggtggcg 


ctggatggta 


agccgctggc 


aagcggtgaa 


gtgcctctgg 


atgtcgctcc 


7920 








Page 


22 







10584378SEQ 

acaaggtaaa cagttgattg aactgcctga actaccgcag ccggagagcg ccgggcaact 7980 

ctggctcaca gtacgcgtag tgcaaccgaa cgcgaccgca tggtcagaag ccgggcacat 8040 

cagcgcctgg cagcagtggc gtctggcgga aaacctcagt gtgacgctcc ccgccgcgtc 8100 

ccacgccatc ccgcatctga ccaccagcga aatggatttt tgcatcgagc tgggtaataa 8160 

gcgttggcaa tttaaccgcc agtcaggctt tctttcacag atgtggattg gcgataaaaa 8220 

acaactgctg acgccgctgc gcgatcagtt cacccgtgca ccgctggata acgacattgg 8280 

cgtaagtgaa gcgacccgca ttgaccctaa cgcctgggtc gaacgctgga aggcggcggg 8340 

ccattaccag gccgaagcag cgttgttgca gtgcacggca gatacacttg ctgatgcggt 8400 

gctgattacg accgctcacg cgtggcagca tcaggggaaa accttattta tcagccggaa 8460 

aacctaccgg attgatggta gtggtcaaat ggcgattacc gttgatgttg aagtggcgag 8520 

cgatacaccg catccggcgc ggattggcct gaactgccag ctggcgcagg tagcagagcg 8580 

ggtaaactgg ctcggattag ggccgcaaga aaactatccc gaccgcctta ctgccgcctg 8640 

ttttgaccgc tgggatctgc cattgtcaga catgtatacc ccgtacgtct tcccgagcga 8700 

aaacggtctg cgctgcggga cgcgcgaatt gaattatggc ccacaccagt ggcgcggcga 8760 

cttccagttc aacatcagcc gctacagtca acagcaactg atggaaacca gccatcgcca 8820 

tctgctgcac gcggaagaag gcacatggct gaatatcgac ggtttccata tggggattgg 8880 

tggcgacgac tcctggagcc cgtcagtatc ggcggaattc cagctgagcg ccggtcgcta 8940 

ccattaccag ttggtctggt gtcaaaaata ataataaccg ggcagggggg atccggagct 9000 

tatcgcagat caatgatcgc tgtacaatct ggaaatattg aaatatgtag cacactactt 9060 

aaaaaaaata aaatgtccag aactgggaaa aattgatctt gccagctgta attcatggta 9120 

gaaaagaagt gctcaggcta cttttcaaca aaggagcaga tgtaaactac atctttgaaa 9180 

gaaatggaaa atcatatact gttttggaat tgattaaaga aagttactct gagacacaaa 9240 

agaggtagct gaagtggtac tctcaaaggt acgtgactaa ttagctataa aaaggatccg 9300 

gtaccctcga gtctagaatc gatcccgggt taattaatta gttattagac aaggtgaaaa 9360 

cgaaactatt tgtagcttaa ttaattagag cttctttatt ctatacttaa aaagtgaaaa 9420 

taaatacaaa ggttcttgag ggttgtgtta aattgaaagc gagaaataat cataaattat 9480 

ttcattatcg cgatatccgt taagtttgta tcgta 9515 

<210> 22 
<211> 9515 . 
<212> DNA 
<213> Artificial 

<220> 

<223> Anti -sense strand of ALVAC donor plasmid pT225KSAV-l 
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<400> It 

taccgcgggg 


gcgtccagga 


gcgcaagccc 


gaagacgaac 


ggcgccgctg 


ccgctgaaaa 


60 


cggcgtcgag 


tccttcttac 


acagacactt 


ttgatgttcg 


accggcattt 


gacgaaacac 


120 


ttattattag 


cagttacggt 


cacatgaagt 


caaccacgtg 


ttttatgaca 


gtaaacgagt 


180 


ttcgaccgac 


ggtttacaaa 


ccactacttc 


cgtctttact 


taccgagttt 


tgaaccctct 


240 


tctcgttttg 


gacttccccg 


ggaggtcttg 


ttactacccg 


aaatactagg 


actgacgcta 


300 


ctctcgcccg 


agaaattccg 


gttcgtcacg 


ttgccgtgga 


ggtgcacgac 


cacacacttg 


360 


tgacgacccc 


agtcttcttg 


tctgttcctg 


tgactttatt 


ggacgagact 


cgctcactct 


420 


tggatgacct 


agtagtaact 


tgattttgtg 


tttcgttctc 


tttttggaat 


actatcattt 


480 


tcaaacgcct 


gacgtgaagt 


cttcctctag 


tgttgcgcaa 


tagttgacct 


aggttttaaa 


540 


tagtgctcac 


acaacatact 


cttattacaa 


tagtgataac 


tagaccaagt 


tttaagaaga 


600 


gttttttgag 


tcttactaca 


cctgtatcga 


ctacaccgaa 


taataaaact 


ttttctacaa 


660 


tttccactta 


ggaacaaagt 


aagattcttt 


tacctggact 


gtcatttacc 


ccttgttgac 


720 


ctagacctag 


gaccagtttg 


aaattaaata 


atacaactac 


tttttcgtgg 


acttaagagt 


780 


tacgtcccag 


attttcgacc 


acaataacga 


caataacacc 


aacaccacta 


tcgtcaacaa 


840 


cgaccttaac 


aacacgacca 


ataaaggtct 


ttcttctctt 


accgtttcat 


actcttccga 


900 


ctctatttcc 


tctacccact 


ctacgtatcc 


cttgagttac 


gtattcttcg 


aatagctatg 


960 


gcagctggag 


ctccttaaga 


aaaataacta 


attgatcaat 


tagtgccggc 


gaatatttct 


1020 


agattttacg 


tattaaagat 


ttattacttt 


tttttcatgt 


agtactcgtt 


gcgcaatcat 


1080 


ataaaatgtt 


acctctaatt 


gcgagatatg 


gcaagataca 


aataactaag 


tctactacaa 


1140 


aatcttttct 


ttcaataact 


tatacttttg 


aaattacttc 


tacttctact 


gctgctacta 


1200 


ataacaacat 


ttagacaaaa 


tctacttctt 


ctactgcgcg 


atttcatatg 


ataccaatgt 


1260 


ttcatattca 


gatatgatga 


ttaccgctga 


acacgttctt 


ccatatcata 


tcacttttac 


1320 


aacaatctaa 


tactaatact 


ttttggttta 


tttagtctag 


gtatagattt 


ccatagagga 


1380 


aacgtgtatt 


aaagtagata 


aggatcaaat 


cttatggacg 


tcggttcgaa 


ccgtgaccgg 


1440 


cagcaaaatg 


ttgcagcact 


gacccttttg 


ggaccgcaat 


gggttgaatt 


agcggaacgt 


1500 


cgtgtagggg 


gaaagcggtc 


gaccgcatta 


tcgcttctcc 


gggcgtggct 


agcgggaagg 


1560 


gttgtcaacg 


cgtcggactt 


accgcttacc 


gcggactacg 


ccataaaaga 


ggaatgcgta 


1620 


gacacgccat 


aaagtgtggc 


gtataccacg 


tgagagtcat 


gttagacgag 


actacggcgt 


1680 


atcaattcgg 


tcggggctgt 


gggcggttgt 


gggcgactgc 


gcgggactgc 


ccgaacagac 


1740 


gagggccgta 


ggcgaatgtc 


tgttcgacac 


tggcagaggc 


cctcgacgta 


cacagtctcc 


1800 


aaaagtggca 


gtagtggctt 


tgcgcgctct 


gctttcccgg 


agcactatgc 


ggataaaaat 


1860 



Page 24 



10584378SEQ 



atccaattac 


agtactatta 


ttaccaaaga 


atctgcagtc 


caccgtgaaa 


agccccttta 


1920 


cacgcgcctt 


ggggataaac 


aaataaaaag 


atttatgtaa 


gtttatacat 


aggcgagtac 


1980 


tctgttattg 


ggactattta 


cgaagttatt 


ataacttttt 


ccttctcata 


ctcataagtt 


2040 


gtaaaggcac 


agcgggaata 


agggaaaaaa 


cgccgtaaaa 


cggaaggaca 


aaaacgagtg 


2100 


ggtctttgcg 


accactttca 


ttttctacga 


cttctagtca 


acccacgtgc 


tcacccaatg 


2160 


tagcttgacc 


tagagttgtc 


gccattctag 


gaactctcaa 


aagcggggct 


tcttgcaaaa 


2220 


ggttactact 


cgtgaaaatt 


tcaagacgat 


acaccgcgcc 


ataatagggc 


ataactgcgg 


2280 


cccgttctcg 


ttgagccagc 


ggcgtatgtg 


ataagagtct 


tactgaacca 


actcatgagt 


2340 


ggtcagtgtc 


ttttcgtaga 


atgcctaccg 


tactgtcatt 


ctcttaatac 


gtcacgacgg 


2400 


tattggtact 


cactattgtg 


acgccggttg 


aatgaagact 


gttgctagcc 


tcctggcttc 


2460 


ctcgattggc 


gaaaaaacgt 


gttgtacccc 


ctagtacatt 


gagcggaact 


agcaaccctt 


2520 


ggcctcgact 


tacttcggta 


tggtttgctg 


ctcgcactgt 


ggtgctacgg 


acatcgttac 


2580 


cgttgttgca 


acgcgtttga 


taattgaccg 


cttgatgaat 


gagatcgaag 


ggccgttgtt 


2640 


aattatctga 


cctacctccg 


cctatttcaa 


cgtcctggtg 


aagacgcgag 


ccgggaaggc 


2700 


cgaccgacca 


aataacgact 


atttagacct 


cggccactcg 


cacccagagc 


gccatagtaa 


2760 


cgtcgtgacc 


ccggtctacc 


attcgggagg 


gcatagcatc 


aatagatgtg 


ctgcccctca 


2820 


gtccgttgat 


acctacttgc 


tttatctgtc 


tagcgactct 


atccacggag 


tgactaattc 


2880 


gtaaccattg 


acagtctggt 


tcaaatgagt 


atatatgaaa 


tctaactaaa 


ttttgaagta 


2940 


aaaattaaat 


tttcctagat 


ccacttctag 


gaaaaactat 


tagagtactg 


gttttaggga 


3000 


attgcactca 


aaagcaaggt 


gactcgcagt 


ctggggcatc 


ttttctagtt 


tcctagaaga 


3060 


actctaggaa 


aaaaagacgc 


gcattagacg 


acgaacgttt 


gtttttttgg 


tggcgatggt 


3120 


cgccaccaaa 


caaacggcct 


agttctcgat 


ggttgagaaa 


aaggcttcca 


ttgaccgaag 


3180 


tcgtctcgcg 


tctatggttt 


atgacaggaa 


gatcacatcg 


gcatcaatcc 


ggtggtgaag 


3240 


ttcttgagac 


atcgtggcgg 


atgtatggag 


cgagacgatt 


aggacaatgg 


tcaccgacga 


3300 


cggtcaccgc 


tattcagcac 


agaatggccc 


aacctgagtt 


ctgctatcaa 


tggcctattc 


3360 


cgcgtcgcca 


gcccgacttg 


ccccccaagc 


acgtgtgtcg 


ggtcgaacct 


cgcttgctgg 


3420 


atgtggcttg 


actctatgga 


tgtcgcactc 


gatactcttt 


cgcggtgcga 


agggcttccc 


3480 


tctttccgcc 


tgtccatagg 


ccattcgccg 


tcccagcctt 


gtcctctcgc 


gtgctccctc 


3540 


gaaggtcccc 


ctttgcggac 


catagaaata 


tcaggacagc 


ccaaagcggt 


ggagactgaa 


3600 


ctcgcagcta 


aaaacactac 


gagcagtccc 


cccgcctcgg 


ataccttttt 


gcggtcgttg 


3660 


cgccggaaaa 


atgccaagga 


ccggaaaacg 


accggaaaac 


gagtgtacaa 


gaaaggacgc 


3720 


aataggggac 


taagacacct 


attggcataa 


tggcggaaac 


tcactcgact 


atggcgagcg 


3780 
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*m r~ n r~ si 

gcgtcggctt 


gctggctcgc 


gtcgctcagt 


cactcgctcc 


"t" I - n /~ f "t"f" r" 1" 
L LCy L.L LLLL 


LLj LCjyy C la t 




gcgtttggcg 


gagaggggcg 


cgcaaccggc 


taagtaat ta 


eg ucyaccy u 


yC ty LtCaad 




gggctgacct 


t tcgcccgtc 


actcgcgttg 


cgttaattac 


actcaatcga 


g tgag taatc 




cgtggggtcc 


gaaatgtgaa 


atacgaaggc 


cgagcataca 


acacacctta 


acactcgcct 




attgttaaag 


tgtgtccttt 


gtcgatactg 


gtactaatgc 


ttaacttaac 


geeggegtta 


Af\Q(\ 

4UoU 


agacttacaa 


tttacaatat 


gaaacctact 


tcgatattta 


taegtaaect 


ttttattagg 


A1 Art 
9JL4U 


taaatttctt 


tcctaagttt 


atgatgtttt 


ggattcgcta 


ttatacaatt 


gattcgaata 


4">rtrt 


agaattgctg 


cgaaatt tat 


atgtgtttat 


ttgtattaaa 


aacatattgg 


attgtttatt 




gattttgtat 


ttttattatt 


ttcctttaca 


ttatagcatt 


aataaaa uga 


y LCC LLaCCC 




caatttataa 


atatagtgca 


catatagata 


tgacaatagc 


atatgagaaa 


tg ttaatgat 




aatgcttata 


cgttctctat 


tattctaatg 


cataaattct 


cttagaacag 


+■ art"a ♦*"♦" o o /•* 

tactatxaac 




ccatgctgta 


tcactattta 


cgataaagcg 


tagcaatgta 


tttcagtcaa 


ccxxxcxacc 




taaactgtct 


acattgaatt 


atccacgttt 


ttacaattta 


ttgtCytaay 


axagccxxcx 




atcctatggt 


caatataata 


tgtttttagt 


gaccaaccta 


ttttgtctaa 


gacgxxaxaa 




gcax.TT.xcLa 


cttctaatga 


cgcttaaaca 


tttgatactg 


1— t* a t* t* t* "t* 1" r- n 


y u da a Lay ay 




ttgctgtagc 


acattaagaa 


ggtacaaaat 


acatacacaa 


agtctataax 


a/*+#~^"aa+"/ia 

acxcxaaxga 




tatttgaaaa 


acatatgaat 


ataaggcatt 


tgatataatt 


agtacttctt 


xxacxxxxxc 


A5lrtrt 


_ .Aft, _^ J^. -ft, A* -Aft. — 1, M 

atatcttcga 


caagtgctcg 


ccaacaactt 


ttgttgtttt 


aatatgtaag 


xxcxaccgaa 




tgtatatgca 


gacactccga 


tagtacctat 


tactgttacg 


tagagattta 


xccaaaaacc 




tgttacctaa 


gctgggattg 


tgccttatac 


catgagatgt 


tagaggagaa 


cxxxaccgac 




attacaagtt 


cttatggctc 


cgatattttt 


agaactactc 


catacctcga 


tttggacatc 


CrtArt 


aatgacttac 


gtgttgaaga 


acagacgtac 


tacgccacaa 


ctctctgctg 


axgxxxxaLC 


jIUU 


actttctaga 


caacttctta 


ttgatacatt 


tgttacaaga 


aatgtcgcct 


ccgaaaxgag 


CI Art 
D J.OU 


gaaacacaaa 


ccgtcgaatg 


gaattgtttc 


aattaaacca 


atttgaagat 


aaccgagtaa 




gccgcctaca 


tctataaagt 


ttgtgcctag 


ccaattgagg 


agatgtatat 


eggcatagtt 




tatttttaaa 


ttgttaccaa 


tttgaagata 


acttgtttcc 


acgactatga 


cxgaacgacc 




tattgtaccc 


tacatgagga 


aattactagc 


gacatgttag 


acctttataa 


ctttatacat 


5400 


cgtgtgatga 


atttttttta 


ttttacaggt 


cttgaccctt 


tttaactaga 


aeggtcgaca 


5460 


ttaagtacca 


tcttttcttc 


acgagtccga 


tgaaaagttg 


tttcctcgtc 


tacatttgat 


5520 


gtagaaactt 


tctttacctt 


ttagtatatg 


acaaaacctt 


aactaatttc 


tttcaatgag 


5580 


actctgtgtt 


ttctccatcg 


acttcaccat 


gagagtttcc 


atgeactgat 


taatcgatat 


5640 
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ttttcctagg 


atctcctagt 


aataaattgc 


atttgattta 


ccttttcgat 


aaatgtccat 


5700 


gtatgccaca 


aaagacctta 


gtttactaag 


actaaaactc 


ctaaaatagt 


tatgttatta 


5760 


ctgtcacgat 


tgaccatttt 


ttctttcgtt 


tgttaatagt 


accgattgtt 


aaaaataata 


5820 


taaacatcat 


acgtatcacc 


agaaatgcaa 


agaaataaat 


ttcaattaca 


caattctaat 


5880 


ttacctcatt 


aacctagggg 


gtagctaccc 


cttaagtgac 


cggcagcaaa 


atgttgcagc 


5940 


actgaccctt 


ttgggaccgc 


aatgggttga 


attagcggaa 


cgtcgtgtag 


ggggaaagcg 


6000 


gtcgaccgca 


ttatcgcttc 


tccgggcgtg 


gctagcggga 


agggttgtca 


acgcgtcgga 


6060 


cttaccgctt 


accgcgaaac 


ggaccaaagg 


ccgtggtctt 


cgccacggcc 


tttcgaccga 


6120 


cctcacgcta 


gaaggactcc 


ggctatgaca 


gcagcagggg 


agtttgaccg 


tctacgtgcc 


6180 


aatgctacgc 


gggtagatgt 


ggttgcattg 


gatagggtaa 


tgccagttag 


gcggcaaaca 


6240 


agggtgcctc 


ttaggctgcc 


caacaatgag 


cgagtgtaaa 


ttacaactac 


tttcgaccga 


6300 


tgtccttccg 


gtctgcgctt 


aataaaaact 


accgcaattg 


agccgcaaag 


tagacaccac 


6360 


gttgcccgcg 


acccagccaa 


tgccggtcct 


gtcagcaaac 


ggcagactta 


aactggactc 


6420 


gcgtaaaaat 


gcgcggcctc 


ttttggcgga 


gcgccactac 


cacgacgcaa 


cctcactgcc 


6480 


gtcaatagac 


cttctagtcc 


tatacaccgc 


ctactcgccg 


taaaaggcac 


tgcagagcaa 


6540 


cgacgtattt 


ggctgatgtg 


tttagtcgct 


aaaggtacaa 


cggtgagcga 


aattactact 


6600 


aaagtcggcg 


cgacatgacc 


tccgacttca 


agtctacacg 


ccgctcaacg 


cactgatgga 


6660 


tgcccattgt 


caaagaaata 


ccgtcccact 


ttgcgtccag 


cggtcgccgt 


ggcgcggaaa 


6720 


gccgccactt 


taatagctac 


tcgcaccacc 


aatacggcta 


gcgcagtgtg 


atgcagactt 


6780 


gcagcttttg 


ggctttgaca 


cctcgcggct 


ttagggctta 


gagatagcac 


gccaccaact 


6840 


tgacgtgtgg 


cggctgccgt 


gcgactaact 


tcgtcttcgg 


acgctacagc 


caaaggcgct 


6900 


ccacgcctaa 


cttttaccag 


acgacgacga 


cttgccgttc 


ggcaacgact 


aagctccgca 


6960 


attggcagtg 


ctcgtagtag 


gagacgtacc 


agtccagtac 


ctactcgtct 


gctaccacgt 


7020 


cctataggac 


gactacttcg 


tcttgttgaa 


attgcggcac 


gcgacaagcg 


taataggctt 


7080 


ggtaggcgac 


accatgtgcg 


acacgctggc 


gatgccggac 


atacaccacc 


tacttcggtt 


7140 


ataactttgg 


gtgccgtacc 


acggrtactt 


agcagactgg 


ctactaggcg 


cgaccgatgg 


7200 


ccgctactcg 


cttgcgcatt 


gcgcttacca 


cgtcgcgcta 


gcattagtgg 


gctcacacta 


7260 


gtagaccagc 


gaccccttac 


ttagtccggt 


gccgcgatta 


gtgctgcgcg 


acatagcgac 


7320 


ctagtttaga 


cagctaggaa 


gggcgggcca 


cgtcatactt 


ccgccgcctc 


ggctgtggtg 


7380 


ccggtggcta 


taataaacgg 


gctacatgcg 


cgcgcaccta 


cttctggtcg 


ggaagggccg 


7440 


acacggcttt 


accaggtagt 


tttttaccga 


aagcgatgga 


cctctctgcg 


cgggcgacta 


7500 


ggaaacgctt 


atgcgggtgc 


gctacccatt 


gtcagaaccg 
Page 


ccaaagcgat 
27 


ttatgaccgt 


7560 
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f rt r~ a a /"*/"■ a 

CCy CaaayLd 


gxcaxagggg 


#" a a a /t+~ r* f 
Cdadly ICCC 


nrrnaanran 

gccga.agv.ag 


dttv. LyatLL 


cill Lag Lv-dy 


/ Utv 


rnartaattt 
CyaCtaall L 


atartarttt 


tnrrnTtfifi/1 

xgccy l cygg 


CawCdy ccya 


a uyvuy waw 


tuaaaLL^v l 


7680 


axgcggcx xg 


y— "t" t» y* y** y*i fy* *a 

cxagcggxca 


agacaxacxx 


nrra/iarran 

gcxay aLCay 


a a arnnrf n/1 
ddd^yyv. *-yy 




7740 


aggxcgcgac 


xgccxxcgxx 


xxgxggxcgx 


y~*Tt~/**a aaaan 
CgXCaaaadg 


nfra ann/~a a 
y Lv.adyyvaa 


auayyLLLy L 


7R00 


xxggtagcxx 


cacxggxcgc 


"t">*o'fr"rt/na/ ,, aa 

xxaxggacaa 


ggcagxa xcy 


cidityw Ley 


annarntnar 

ayyacg Lgac 




cxaccaccgc 


At ^ A* A* ^ A* A* ""fc 

gaccxaccax 


^ y~ *■>• y"l y*- y*« #— /"/■• 

tcggcgaccg 


xxcgccacxx 


CaCygayaCC 


xacagcgagg 




xgxxccaxxx 


gxcaacxaac 


xxgacggacx 


xgaxggcgxc 


ggccxc xcyv. 


yycccg l xy a 


/ you 


gaccgag xg x 


caxgcgcaxc 


acgtxggcxx 


y^y~y-»y»'*-y^|/^|/~y-i't* 

gcgcxggcgx 


oCCayLCLLL 


yy LLLy tg id 




gxcgcggacc 


gxcgxcaccg 


cagaccgcc u 


^ t" "t* rt rt a n t* A 

l l Ly y ay iv.a 


#~ >i r t* n n a n n 
Lav. Ly v,y ayy 


n n n n n i~ >j r*i 
ggcggcgcag 


8100 

OIvv 


gg^gcggtag 


ggcgxagacx 




lldCCidddd 


acg Layc, vcg 


a/ r *r , /~a't"t"a^"l~ 
aLLLallolL 


81fi0 


cgcaaccgxx 


aaaxxggcgg 


■f*/*antT^Tiaa 

xcagxccgaa 


dydddy Ly LC 


tararrtaar 
LaLaLL laaL 


LyLiaLl L L L 


R7?0 


xgxxgacgac 


xgcggcgacg 


y-y-»y~-t-a/~l"t*l^ S 3 

CyCXay LCdd 


gtgggcacgx 


yyvyoLLiau 


Ly L. Ly laaLL 


R>fi0 


gcaxxcacxx 


cgcxggycyx 


a artnnnaf t 
ddC XyyCJ a L L 


gtggacccag 


l, l Ly v»y «ll l 


LLLyLLyLLL 


A^40 

OJtU 


ggxaaxggxc 


A* At At A A* At A 

cggcx xcgxc 


y^y^ra a/*aa/**it" 

gcaacaacgx 


cacgxgccgx 


cxaxgxgaac 


y dL LdLyLLd 




cgac xaaxgc 


xggcgagxgc 


gcaccgxcgx 


ay icccli n 


t nrta ataaat 
Ly y aa Laaa L 


antrnnrrtt 
ay LLyy l.l l l 


8460 


^ a* At At a* *—> 

xxggaxggcc 


xaacxaccax 


caccagxxxa 


ccgcxaaxgg 


/~aa/**f"a/*a af 
LddLUdLddL 


L LLdLLyLLL 


r^?o 


At A* ♦» •'S «4" m ^ a* A* A* 

gcxaxg xggc 


At Ai At A* A* At A* 1 At 

gxaggccgcg 


ccxaaccgga 


cxxgacggxc 


yaccy cy ill 


d LLy LLLLyL 


O JOU 


ccaxxxgacc 


gagcc xaaxc 


ccggcgxxcx 


x l tga Laygg 


c LggcggaaL 


gacggcggdc. 


Rfi40 
OU*tU 


aaaactggcg 


acccxagacg 


At +~ f\ ~% A* ~> At A""^* 

gxaacagxcx 


gxacaxaxgg 


ggcaxgcaga 


agggcxcgc x 


R700 


xxxgccagac 


At A* At A* At A A* A* 

gcgacgcccx 


gcgcgcxxaa 


cxxaaxaccg 


ggxgxggxca 


ccgxgccgxx 


R7K0 


gaaggtcaag 


ttgtagtcgg 


cgatgtcagt 


tgtcgttgac 


tacctttggt 


A" At At ^ At A* At At 

cggxagcggx 


0070 


#1 1 A* At A* n"f" At 

agacgacgxg 


cgccxxcxxc 


cgxgxaccga 


cxxaxagcxg 


y— y- a a a /*i /ii a "t~ 

ccaaaggxa l 


dLLLL LddLL 


ooou 


accgctgctg 


At At *% A*- A*- ^ A" At At 

aggaccxcgg 


gcagxcaxag 


ccgccxxaag 


gxcgacxcgc 


ggccagcgax 




ggtaatggtc 


aaccagacca 


cagxxxxxax 


xaxxaxxggc 


ccgxcccccc 


xaggccxcga 


Q000 


atagcgtcta 


gttactagcg 


acaxgxxaga 


ccxxxaxaac 


xxxaxacaxc 


gxgxgaxgaa 




ttttttttat 


tttacaggtc 


ttgacccttt 


ttaactagaa 


cggtcgacat 


taagtaccat 


9120 


cttttcttca 


cgagtccgat 


gaaaagttgt 


ttcctcgtct 


acatttgatg 


tagaaacttt 


9180 


ctttaccttt 


tagtatatga 


caaaacctta 


actaatttct 


ttcaatgaga 


ctctgtgttt 


9240 


tctccatcga 


cttcaccatg 


agagtttcca 


tgcactgatt 


aatcgatatt 


tttcctaggc 


9300 


catgggagct 


cagatcttag 


ctagggccca 


attaattaat 


caataatctg 


ttccactttt 


9360 


gctttgataa 


acatcgaatt 


aattaatctc 


gaagaaataa 


gatatgaatt 


tttcactttt 


9420 
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atttatgttt ccaagaactc ccaacacaat ttaactttcg ctctttatta gtatttaata 9480 
aagtaatagc gctataggca attcaaacat agcat 9515 
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